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Specify Balanced insulation on 


One good quality, alone, 


THE ABRASION TEST is one of several standard tests which 


measure the Balanced Quality of enameled wire insulations 


The abrasion tester applies a predetermined scraping load on the enamel film 


HOW ABRASION RESISTANCE TESTS EVALUATE INSULATING ENAMELS 


An abrasion test measures the resist- 
ance of any enamel film to the mechanical 
abrasion encountered by enameled wire in 
normal winding operations. 


The Belden Abrasion Tester is a stand- 
ard test instrument, perfected by Belden 
engineers, for apply- 
ing an adjustable 
scraping load to the 
surface of a slow- 
moving specimen of 
enameled wire. By 
comparing the load 
required to force the 
scraper through the 
enamel film with 
the scraping loads 
shown in standard 
test curves, it is easy 
to determine whether 
the test specimen 
meets the require- 
ments of “balanced” 


Low Temperature Abrasion Tests 
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Abrasion Rating 


Making high temperature abrasion test 


Abrasion Load 





Beldenamel insulation. A separate com- 
parison curve is used for each gauge of 
enameled wire since film thickness varies 
with wire diameter. 


Similar tests are made on specimens 
placed in an electric oven to heat them to 
the temperatures 
encountered in im- 
pregnating and bak- 
ing operations and 
in subsequent service 
conditions. Unless 
the specimen survives 
the standard abrasion 
load, the wire is reject- 
ed. Only “balanced” 
insulation will pass 
these abrasion tests. 
Every enameled wire 
user can make these 
tests and eliminate 
guesswork in buying 
“balanced” insulation. 


High Temperature Abrasion Tests 





Abrasion Rating 


enameled wire 


is not sufficient 


High abrasion resistance in enameled 
nire is sometimes obtained at the ex- 
pense of flexibility or other essential 
characteristics 

.... The ideal combination is 
attained only in Balanced Insulation 
in which no quality is sacrificed. 


WHAT IS BALANCED INSULATION? 


It is an enamel film which gives 
the best over-all performance in 
abrasion-resistance, flexibility, adher- 
ence, aging, solvent-resistance, etc. 


To produce an enameled wire that 
will rate high in one or two of these 
qualities is easy. But, too often, to 
obtain these high individual ratings, 
other characteristics are sacrificed. 
For instance, an overbaked enamel 
may have high abrasion-resistance 
.. . but rate low in flexibility. Like- 
wise, a very flexible film may not 
resist the action of solvents. 


The ideal combination is found 
only in a wire with “balanced” insula- 
tion ... like Beldenamel. Beldenamel 
is produced under such accurately 
controlled conditions that the essen- 
tial electrical and mechanical charac- 
teristics are scientifically balanced 
with reference to each other. No 
one quality is supreme. All are com- 
bined to provide the most sat- 
isfactory results in your winding 
department . . . and in your finished 
product. 


Do you want to know if you are 
getting Balanced Insulation in every 
wire shipment? Why not adopt 
Belden test methods . . . and be sure. 
They apply to any type of enameled 


wire. 


belden 


Manufacturing Company 
4633 W. Van Buren St., Chicago 


Manufacturers of 
Beldename!— Silkenamel— Cotenamel— 
Glass-enamel —Celenamel—and Formvar. 


Further data on tests and instruments for rating characteristics of balanced insulation sent on request. 
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FIFTH ANNUAL PRODUCT DESIGN NUMBER 


Modern machine design, encountering 
combination loads, intensifies the need for 
truly accurate and permanent location of 
revolving parts. Yet sound and economical 
construction in many instances does not 
indicate the use of two or more bearings 
to resist both radial and thrust loads. 

Designers and engineers meet this situ- 
ation readily, effectively and economically 
by specifying the ball bearing. For the ball 
bearing—-and only the ball bearing — will 
properly resist loads from all directions and 
in all combinations. 

For interesting brochure, ET-14, “Better 
Bearings — Better Machinery,” write to 
New Departure, Division of General Motors, 


Bristol, Connecticut. 


WHY ANTI-FRICTION BEARINGS? 





TWO JOBS— ONE BEARING 


Big advantages in economy of 
manufacture and machine per- 
formance result from the use of 
the Angular Contact Double Row 
ball bearing which was originated 
by New Departure to resist both 
radial and thrust loads. 


Today automobiles, trucks, trac- 
tors and machinery of many kinds 
depend upon bearings developed 
by New Departure from this orig- 
inal dual purpose “new depar- 
ture.” 


























































A FEW OUTSTANDING 
FEATURES OF I. T. & T. 
SELENIUM RECTIFIERS 






The wide, general-purpose appli- 
cation of the I. T. & T. Selenium 
Rectifier is as a rectifier for high 
or low currents at high or low 
voltages. It also has many other 
uses, such as: a spark quencher, 
polarizer, tone generator, etc. 


Low Costs 






In addition to low first cost, the 
high efficiency of the Selenium 
Rectifier assures economical oper- 
ation and, furthermore, it requires 
no maintenance. 


Reliable Long Life 


The Selenium Rectifier has no 
moving parts, it requires no ad- 
justments or replacements... 
there is nothing to get out of or- 
der. Consequently, once installed, 
there is no reason why it should 
not last forever without attention. 








Wide Temperature Range 


A most unusual feature of the 
Selenium Rectifier is its ability to 
operate throughout an extremely 
wide temperature range. It oper- 






















































































ates instantly in ambient temper- bw 
atures of minus 40° C. The maxi- ps 
mum rectifier temperature is 75° C. 
for continuous service—higher for 
intermittent service. 
Time Tested Performance 
The operating record of the Selen- 
ium Rectifier during many years 
ERE is an outstanding development in modern rectifying of wide use shows that it gives 
, : ; s good regulation and stable output 
equipment—an exclusive product which has achieved a ... that efficiency is constant over 
: ; ‘ eae a wide load range .. . and that it 
notable operating record during years of wide use for obtaining will withstand short overloads of 
continuous current from alternating current sources. ten or more times the normal , 
rated current without damage. 
Designed to meet the most rigorous operating conditions, the Compact Small Size 
I. T. & T. Selenium Rectifier, by making use of the rectifying The high permissible back voltage 
action of Metallic Selenium, combines all rectifying essentials in of the Selenium Rectifier plates 
: holds to a minimum the number 
one sturdy plate. These plates of proper size and number are required. Also the high current 
Y density permits the use of small 
assembled for any requirement. plates. These features together 
with simplicity of design make ita 
It is completely reliable . . . it is compact, efficient and versatile comparatively small compact unit. 
. it is economical both in first cost and operation .. . it has Light Weight 
practically unlimited life. The one piece rectifier plate mini- 
mizes the number of parts. This 
: . bike together with the assembly under 
Complete information on the characteristics, performance and light pressure permits use of light 
application of I. T. & T. Selenium Rectifiers is available in bulle- hardware, making the I. T. & T. 
2 Selenium Rectifier extremely light 
tin form. We shall be glad to send you a copy upon request to in weight. 
our Engineering Department. 
INTERNATIONAL TELEPHONE DEVELOPMENT CO., INC. 
137 Varick Street, New York, N. Y. ‘ 
f 
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| THOUGHT THEY WERE 


PR PASSING THE BUCK! 


] 
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Was I burned up when the air pressure 
failed again! ‘You couldn't pay me to keep a 
machine like that new compressor!" | yelled. 





1 called the Tornado Compressor Company*: “So they claim something is wrong with the 


“Your new compressor wouldn't pump up a bicycle motor!” | fumed. “Sounds to me like passing the 
tire,’ says |. “It sounds funny and won't come up buck. What | want is air pressure — not excuses!“’ 
to pressure. What can you do about it?’’ 





In a few hours, though, in walks a G-E Il hadn't realized how low the voltage was It runs like a song with new wiring. Now I'm 
engineer. ‘‘The Tornado Company tells us you're until he showed me his tests. We were trying to glad to tell anyone: “You can't beat a Tornado 
having trouble with a G-E motor,” he says. ‘‘Let's run the compressor on an already overloaded Compressor, especially when it's equipped with a 
have a look at it.’ lighting circuit. Nothing was really wrong with the G-E motor.” 


compressor unit. 


HIS true account is typical of the way G-E extremely reasonable. 





service builds good will for machinery manu- Are you now in need of any information on electric 

facturers whose machines are G-E equipped. equipment? Perhaps a discussion of your require-~ 

No matter where your customers are located, they ments with our engineers might help you iron out. 

. can always get quick service from our sales engi- an electrical design problem. Just call our nearest’ 

ic. neers in 103 cities, our 28 warehouses, and our 25 office or write to General Electric, Schenectady, 


service shops. Charges for such service calls are New York. 


‘1 ORNADO is not the manu- NEW YORK WORLD’S FAIR—SEE THE G-E “HOUSE OF MAGIC’—SAN FRANCISCO EXPOSITION 


facturer’s real name, of course. GE N E R AL ELE CTRIC 
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ONLY THREE INCHES LONGER THAN 


THE STANDARD MOTOR. THAT'S WHY 


G-E GEAR~MOTORS SIMPLIFY 


DESIGN AND SAVE SPACE 
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G-E GEAR-MOTORS SAVE SPACE 
ON LOW-SPEED APPLICATIONS 


HE use of G-E gear-motors to drive low-speed equipment, such as machine 
tools, conveyors, pumps, agitators, mixers, and other low-speed machinery, 


has enabled many companies to simplify design, save valuable space, and thereby 
obtain greater, more efficient production. 


The G-E gear-motor consists Of a highly efficient planetary gear-reduction unit 
built into the drive end of a standard, normal-speed motor. It combines the desir- 


able features of a normal-speed motor with those of a simple, efficient, compact 
reduction gear to give practically any desired low speed. 


You will find it easy to select the right gear-motor for your low-speed drive 


problems from our complete line—l- to 75-hp, 6- to 600-rpm, available in many 
types of mechanical and electrical modifications. 


It will be well worth your while to investigate 
the many advantages obtainable by the use of 
G-E gear-motors for your low-speed drives. For 
further information, call our nearest representa- 
tive or write General Electric, Schenectady, N. Y. 


Simplification of design was 
achieved on this machine by 
this totally enclosed gear-motor 


Left—G-E 7 1/2-hp, 284-frame, standard 
induction motor. 


Length—22 5/8 inches 
Height—14 inches 
Width—14 inches 


ois 2a 7 1/2-hp, 284-frame, single- 
luction gear-motor. 

Length——25 11/16 inches 

Height—14 inches 


Width—14 inches 


rs 
Features of G-E — 
4. Standard ball-bearing on 
— mt ain concentric ae 
eer 3 gears by rabbet-fit -“ 
of gent casing on motor frame. a 
2 Helical-cut planet gears ou 
ith internal ring ge@t wi a. 
aan of sliding OF on Ses oh 
a shalt spo ee geat 
bearings, i? | 
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6. Center riving Pt 
tor shaft. 3 
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tinue efficiency, long 
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The new CR7504-AlA vac- 
uum-tube time-delay relay 
for automatic timing 


ear-motors 
motor 
ate direct- 
centric align- 
>t-fit assembly 
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and a vacuum-tube—perform the timing function 

in this new timer. None of them contain moving 
parts to wear and require adjustment. The only moving 
part in the timer is the contact of a small relay. 


S—a capacitor, a resistor, 


This timer has had a remarkably quick acceptance. Already 
it is standard equipment on dozens of machines, among 
which are: (1) an automatic high-speed radius grinder; (2) 
a lapping grinder; (3) a plastics-molding machine; (4) an 
automatic trimmer; (5) a welding machine. 
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Its features are numerous. Time adjustment is made 


nion integral with by a convenient knob in the cover. The use of an elec- 
| gears are © . 
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tronic circuit means that noise during timing is elimi- 
nated. Here are some other characteristics of the relay: 


Range of Adjustment—5%% to 100°% Maximum timing 

Six Forms—Maximum time of 120, 60, 12, 3, and 0.9 seconds at 115 volts 
(20°, higher at 230 volts) 

Normal— 1 amp at 115 volts—0.5 amp at 230 volts 

Rating Special—10 amp at 115 volts— 5 amp at 230 volts 
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Any type of motor you need 

General Electric has a complete line of standard motors for small devices like 
those listed at the right. Skillfully designed and carefully manufactured, these 
motors have ample output. They are available for round-frame, end-shield, or 
foot mounting, or without end shields for building into your product. You also 


have the choice of sleeve or ball bearings and open or closed end shields. 


Get G-E engineering service 


General Electric engineers will be glad to work with you on your motor applica- 


tions and assist you in selecting the proper motor for your requirements. Contact 


the nearest G-E sales office or write to General Electric, Schenectady, N. Y. 


For additional information 
Write today for additional information on these motors. Ask for GEA-1844A on 


shaded-pole motors, GEA-3137 on hair-dryer motors, and GEA-1942A and 


GEA-1988A on small series motors. 





& 


LXRXVTL 2 ee 
eee Oe 


ee oa pete 
a oe 


; 
: 
t 
? 


BEARINGS COMPANY OF AMERICA 


A Practical Handbook ‘519 HARRISBURG AVE., LANCASTER, PENNA. 


for Engineers and Draftsmen 


©” \ Contains complete engineering SENT FREE -- mail coupon now 
data on all sizes and types of 


, ball bearings, including the new 


or write today stating number you want 
Sas and names to whom you want books sent. 
composition seal bearings, new 

transmission bearings, etc. Lies 


flat on drafting board or desk. 


2 RADIAL * ANGULAR CONTACT + THRUST 
Contains no extraneous ma- 


terial. Prepared by engineers g A LL 3 F A R I N G S 


_+ for use of engineers. Fill in 


coupon or write today, ———$——______ 
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WACHINES 
are exvecren ot QUIET] 


yWwuite retaining the simplicity and dependability of gear 

drive Formica gear material makes it possible to produce 
machines that are much quieter in operation than those driven 
by metal gears. That makes the machines easier to sell. It 
helps maintenance men keep them running smoothly and 
sweetly as they should. 








There has been a steady increase in the employment of 
this type of drive. It increases gear cutting tolerances and 
speeds up production. 


Replacement gears are available from the gear cutters 
| named. They can usually make prompt delivery. 


| THE FORMICA INSULATION CO., 4648 SPRING GROVE AVE., CINCINNATI, 0. 


ORMICA 
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GEAR CUTTERS 


The Akron Gear & En’g Co. 
Akron, Ohio 
Farrel-Birmingham Co., 
Inc., Buffalo, N. Y. 
Slaysman & Company 
Baltimore, Md. 

Harry A. Moore 
Bangor, Me. 

The Union Gear & Mch. Co. 
Boston, Mass. 
Chicago Rawhide Mfg. Co. 
Chicago, Ill. 
Perfection Gear Company 
Chicago, III. 

Gear Specialties, Inc. 
Chicago, IIl. 
Merkle-Korff Gear Co. 
Chicago, III. 
Chicago Gear Works 
Chicago, II. 

Foote Gear Works 
Cicero, Ill. 

The Cincinnati Gear Co. 

Cincinnati, 
Clarksville Foundry & 
achine Co. 
Clarksville, Tenn. 
The Horsburgh & Scott Co. 
Cleveland, O. 
The Stahl Gear & Machine 
Co., Cleveland, O. 
The Master Electric Co. 
Dayton, 
Boal Foundry & Machine Co. 
Ft. Smith, Ark. 
C. A. Lawton Company 
DePere, Wis. 

The Adams Company 
Dubuque, Ia. 

Hoell Machine Co. 
Green Bay, Wis. 
Hartford Special Mchny. Co. 
Hartford, Conn. 
Beaty Machine Works 
Keokuk, Ia. 

The Generating Gear Co. 
ilwaukee, Wis. 
Badger State Gear Co. 
ilwaukee, Wis. 
Precision Machine Co. 
Milwaukee, Wis. 

E. A. Pynch Co. 
Minneapolis, Minn. 
Joaquin Alemany Lopez 
Havana, Cuba 
Kennedy & Bowder 
Nashville, Tenn. 
Natisch Gear Works 
Brooklyn, N. Y. 

New Jersey Gear & Mfg. Co. 
Newark, N. J. 
Prager, Inc. 

New Orleans, La. 

J. Morrison Gilmour 
New York City 
Sier-Bath, Inc. 

New York City, N. Y. 
Mid-State Electrical Engi- 
neering Co. 
Osceola Mills, Pa, 
Puritan Machine Co. 
Omaha, Neb. 

E. M. Smith Machine Co. 
Peoria, Ill. 

The Eagie Gear & Mch. Co. 
Philadelphia, Pa. 
Rodney Davis and Sons 
Philadelphia, Pa. 

The Pittsburgh Machine & 
Supply Co., Pittsburgh, Pa. 
Perkins Machine & Gear Co. 
Springfield, Mass. 
Winfield H. Smith, Inc. 
Springville, N. Y. 
Alling Lander Company 
Sodus, N. Y. 
Charles E. Crofoot Gear 
Corp’n, South Easton, Mass. 
Arlington Machine Co. 
St. Paul, Minn. 
Farwell Mfg. Co. 
Toledo, Ohio 
Diefendorf Gear Corp. 
Syracuse, N. Y. 
Batson Cook Co. 

est Point, Ga. 
Worcester Gear Works 
Worcester, Mass. 
Massachusetts Gear & Tool 
Co., Woburn, Mass. 
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There are fewer moving parts to give trouble 
in these simple and rugged Allen-Bradley control 


units. That's why they are preferred by so many 
machine tool builders. The few standard items listed 
below are the basic units from which the majority 
of special Allen-Bradley control panels are built. 


Solenoid Relays 
Bulletin 700 — Furnished in 
over 300 types. One to eight 
poles. Compact and reliable. 


Reversing Switches 
Bulletin 705—For reversing 
squirrel-cage motors. Provides 
solenoid reliability and speed. 


Push-Button 
Stations 
Bulletin 800 —De- 
signed especially 
for machine tools. 


Across-the-Line Starters 


Bulletin 709—For across-the- 
line squirrel-cage motors. 
Simple, rugged construction. 


Multi-Speed Starters 


Bulletin 715— For 2, 3, and 
4-speed across-the-line mo- 
tors. Also in the resistance type. 


Limit Switches 


Bulletin 801 — Furnished in 
253 different types. Limit 
switches for any machine tool. 


Disconnect Switch Unit 
Bulletin 71 2—Has same inter- 
rupting capacity as motor 
starter—same switch structure. 


Hand-Operated Switches 
Bulletin 609—A quick action 
switch. Push-button control 
and overload protection. 


A-C and D-C Solenoids 
Bulletin 860— Quiet opera- 
tion. In 8 sizes and various 
mountings. Thrusts to 16 Ibs. 


FOR YOUR MACHINE TOOLS— 


Special Control Panels 
Save time and trouble by 
having Allen-Bradley design 
and build your control panels. 


Solenoid Contactors 


Bulletin 702—Sturdy construc- 
tion. Available with 2 to 4 
poles—ratings 10 to 100 amp. 


Plugging Switches 
Bulletin 802—Used with re- 
versing switches to provide 
quick stopping of machines. 
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Testing an Allen-Bradley Bulletin 709 Solenoid Starting Switch to deter- 
mine how many times it is capable of interrupting an overload. In this 
test, which is a particularly severe one, many years of starter life are 
condensed into a few weeks or months. Thus is starter stamina measured. 


What this means in Contact Life 


YEARS OF CONTACT LIFE 
8 hrs. a day——260 days a year 


x} DY eI 120 150 TY 
ola 7 Mtle). a 4m ele. 


noid Starter will last on your job with 


Mechanism of Size 1, Allen-Bradley Bulletin 
709 Solenoid Starting Switch, tested at 150 
amperes, inductive current, and 220 volts. 


Imagine, if you can, three million switch interruptions at six times 
rated load! That's the average life you can expect from the con- 
tacts in an Allen-Bradley Size 1 Solenoid Starter, as indicated 
by actual tests. It’s equivalent to one operation a minute continu- 
ously, eight hours a day, for 24 years. 


The secret of such unequalled performance lies in the contacts 
themselves and their vertical straight-line motion. These double 
break contacts, being made of a patented cadmium silver alloy, 
never need cleaning or filing, as do copper contacts. The cadmium 
in the contact metal helps to snuff out the arc. Each main contact 
unit is enclosed in its individual arc chamber, thereby increasing 
the capacity of the switch, without danger of flashovers. It is no 
wonder these Allen-Bradley contacts are free from trouble and 
are good for millions of operations with no maintenance whatever. 


Allen-Bradley Company, 1309 S. First Street, Milwaukee, Wis. 
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ollow these Guides to 
Sales Success-— 


design with Bakelite Plasties 


Tecklite Mfg. Co. states: “Bakelite 
plastics are largely responsible for the 
sales success of Tecklite Plate Switches. 
They supply factors impossible to find 
in other materials”. 


The Pennwood Co. reports that elec- 
tric clocks with plastic cases account 
for 50% of their sales. This Bakelite 
Molded model outsells others by 500%! 


VISIT THE BAKELITE EXHIBIT, HALL OF INDUSTRIAL SCIENCE, 


WHEN leading manufacturers of 
such varied products as those illus- 
trated on this page, unanimously 
credit a single factor for a large 
part of their sales success... it is 
worth your while to investigate! 

Here are just five of the many 
case histories in our files that show 
how Bakelite plastics have helped 
to build successful products...how 
they may bring important sales 
benefits to you. 

Profit from these experiences of 
other manufacturers ...achieve new 
beauty, durability, efficiency or pro- 
duction economy in your products 
by designing with Bakelite plastics. 
Write for Portfolio 25 of illustrated 
booklets describing many of the 
more-than-2000 now available. 
Bakelite Corporation, 247 Park Ave., N.Y. 
Chicago: 43 East Ohio St. Bakelite Corporation of Can- 


ada, Ltd.,163 Dufferin St., Toronto West Coast: Electrical 
Specialty Co.,Inc., San Francisco, Los Angeles and Seattle 
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Plastics Headquarters 


American Cystoscope Makers, Inc., 
producers of Wappler Cautery Scalpels, 
achieved new compact design at greatly 
reduced cost with Bakelite Molded. 
Markets broadened...sales jumped 
1400% in 12 months! 


FIFTH ANNUAL PRODUCT DESIGN NUMBER 


Hobart Manufacturing Company 
says, “The modern appearance given 
our Coffee Grinder and Meat Chopper 
by Bakelite Molded housings is giving 
us a sales advantage”. 


Detrola Corp. writes:“Small radio sets 
in Bakelite Molded cases have given us 
avery profitable volume of business not 
available before”. 


NEW YORK WORLD’S FAIR 
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Within a generation 


A MEDICAL RESEARCH 
has increased man's 
life span......... 
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_.... atthe sametime....... research and development in the laboratories at the 


Driver-Harris Company have increased the life span of 


NICHROME V up to .......... 


Since ‘‘Nichrome” V, the dependable heating element material, is 


the life of an appliance, you are assured of long life if you specify 


““Nichrome” V. 


| DRIVER-HARRIS COMPANY 


HARRISON, NEW JERSEY 
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The dependable heat ree ise4a9 alloy 
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Better performance of any machine 
depends largely on the relationship of 


one control element to another. 


From the simplest relay to intricate 
combinations—your control problem | 
can best be solved using the experi- 4 
ence, research and practise of a trained . 
staff specializing in the design and | 


production of coordinated controls. | 

COMPLETE CONTROL ASSEMBLIES | 
designed and built by experienced hands — will cut 
experimental costs to a minimum — speed deliveries! 


H Cut experimental costs to a minimum by submitting your con- 
trol problems to Guardian Electric. Whatever you need—from the 
simplest small relay to complete control assemblies—can be com- 
pactly designed, completely fabricated and tested at Guardian— 


delivered ready for mounting in your machine. 





Any Quantity AS You Want Them — WHEN You Want Them! 


Let Guardian engineers work with you... for you. Ask us to 


make specific recommendations. 





Write for Catalog *“M” Today! TYPE-R 
, STEPPING RELAY 
1627 W. WALNUT STREET CHICAGO, ILLINOIS 
FIFTH ANNUAL PRODUCT DESIGN NUMBER 











STEP UP QUALITY 
| WITH “STOCK” DRIVES 





FLANGE MOUNTED GEARMOTORS 


More efficient drives — with Westinghouse gear- 
motors, which provide exact horsepower needed, at 
required speed of driven machine. Save space, save 
parts, deliver 96% to 98% of high speed motor efficiency. 











FLANGE MOUNTED MOTORS 


Save expense of special motors 
— and obtain a more compact, bet- 
ter looking machine — with fewer 
parts, by utilizing the wide variety 
of Westinghouse mountings. 





For protection to motors and circuits, select Westinghouse controls. 


Compact, easy to install, save maintenance and machine outage time. 





a _ Ae es 


Across-the-line motor starters and contactor units, —— push-button unit — for 
for practically all built-in applications, with motor uilt-in applications, available for 


Sa oe 1 ’ steel plate, surface, and flush plate 
ircuit interlocking functions. mounting. 


Westinghouse 





JONES & LAMSON DESIGNERS INCORPORATE 
LATEST WESTINGHOUSE MOTOR FEATURES 
IN NEW THREAD GRINDER 


In designing their compact new 
5" x 30” automatic thread grind- 
ing machine, Jones & Lamson 
Machine Company took advan- 
tage of the features available in 
standard Westinghouse motors. 


The standardized, Type B, 
flange mounting of the direct 
connected work drive motor elimi- 
nates bedplate and coupling, 
and as indicated in the sketch 
(inset), the motor bearing actually 
serves as one bearing for the 
pinion shaft within the machine. 
The result is compact and eco- 
nomical construction which saves 


cost and improves appearance. 
Quality of work is improved by 
the use of dynamically balanced 
wheel drive motor. Westing- 
house flush mounted push- 
button stations are grouped for 
the operator’s convenience. 


For redesigning or new de- 
velopments on machine tools, in- 
vestigate Westinghouse standard- 
ized motor parts. Your local 
Westinghouse representative will 
help you. There is a Westing- 
house electrical wholesaler, in- 
dustrial agent, or district office 
in all principal cities. 











Standardized 
Westinghouse 
Drives on this 
machine include: 
1—1'% hp flange mounted 
work drive motor 


1—3 hp variable speed 
wheel drive motor 


1—Coolant pump motor 


J-90208 


Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa. 


Motors and Control | 
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You can do these things with this new Reliance Drive: 
~ (1) Apply power where you want it without interven. 
ing speed-changing devices ... (2) Control speeds at 
any point to which a wire can be run, and do it froma 
speed changer no bigger than a pie plate .. . (3) Con. 
trol starting and stopping from a small push-button 

station placed within easy reach. 


Besides the advantages of wide speed ranges (12 to 1) 
ss and remote control you get other important features 
such as quick stopping, speed setting, safe speeds for 
threading and inching, ample starting torque for all 
conditions. All these are made possible at a lower 
: price by the “packaged” V*S Speed Control Unit 
- which is connected by three wires to the 3-phase 
a-c. power circuit. Of vertical construction, it takes 

little space and can be mounted anywhere. 


Reliance Electric & Engineering Company 
1094 IVANHOE ROAD CLEVELAND, OHIO 


Birmingham, Boston, Buffalo, Chicago, Cincinnati, Detroit, Greenville (S. C.), 
Los Angeles, New York, Philadelphia, Pittsburgh, Portland (Ore.), St. Louis, 
San Francisco, Syracuse (N. Y.) and other principal cities. 
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“Design Engineers, Laboratory and Production Men 
long have found a plus value in the sound design and 
construction of Ohmite units which 

BUILT RIGHT insures continuous, trouble-free per- 
formance inthe most exacting applications. In the ex- 
tensive range of Ohmite stock types, sizes and ratings— 
the largest, most com- 

PROVED PERFORMANCE plete stock of close- 
control Rheostats, wire-wound Resistors and high- 
current Tap Switches available today—you can often 
find the quick, econ- 

STOCK or SPECIAL UNITS omical solution you 
seek—or Ohmite Engineers will be glad to cooperate 
with you in designing the best unit for your need. 


OHMITE RHEOSTATS are unequalled for perma- 
nently smooth, gradual, close control. All-porcelain, 
vitreous enamel construction gives permanent pro- 
tection—nothing to smoke, char, shrink or shift. 
9 sizes from 25 to 1000 watts. OHMITE RE- 
SISTORS are accurately wire-wound and permanent- 
ly protected by Ohmite Vitreous Enamel. Fixed or 
Adjustable—Regular or Non-Inductive—General- 
Purpose or Precision types. OHMITE NEW TAP 
SWITCHES bring new efficiency to high-current 
Circuit switching. All-enclosed ceramic construc- 
tion, with silver-to-silver contacts and “slow-break”’ 
quick-make action for alternating current use. 
4 sizes from 10 to 75 amperes. 


Tell us about your application or Write today for your copy of Catalog 17 


OHMITE Manufacturing Company, 4804 Flournoy Street, Chicago, U.S. A. 


OHMITE 
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WESTON 


Model 622 


Instruments © 


(Double pivoted type) 


ultra-sensitive instruments for the measurement of minute cur- 


eet Reker 8 0 oe 


rents is not alone for their rated sensitivity and accuracy. It is due, 


also, to WESTON’S conviction that these factors must be usable... 


rapiaermecnnineneatl practical...in service. » » The scales of these shielded instru- 


ly sensitive instruments for labora- a 2 7 
tory use, as well as instruments for ments, for example, are normally 6.1” long, with large openings 


general testing. Available in single for maximum illumination ...to insure quick, certain reading... 
or multi ranges as: : : ; . 
safeguard against reading errors. Pointer response is fast ... to con- : 
MILLIVOLTMETERS : : ; sal E 
serve testing time. Double pivots eliminate the need for trouble- c 


1 millivolt full scale, and up 


MICROAMMETERS some leveling... provide the ruggedness and dependability which 
5 microamperes full scale, and up is typically WESTON. » » Other features which increase that prefer- 


MILLIAMMETERS ence are... convenient switching arrangements on the multi-range 
AMMETERS 

VOLTMETERS 

(DC or Thermo) 

in ranges to meet general requirements series? Catalog gladly sent on request. Weston Electrical Instru- 


types, simplicity of connections, quick replacement of couples in 


the thermo types. Why not have complete details on the Model 622 


—— a Re ee L 





ment Corporation, 582 Frelinghuysen Ave., Newark, New Jersey. 


——_WE STON Lestuments 
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ANACONDA FREE CUTTING RODS 
1 


The superior machining qualities of these rods permit heavier feeds and higher 
cutting speeds... reduce excessive tool wear, tool breakage and other costly 
production delays. 


Sharp threads, clean knurls and close tolerances on machined diameters are 
held for longer continuous runs. This means less down time per machine. 


Because of the natural attractive color of Anaconda Copper, Brass, Bronze and 
Nickel Silver Free Cutting Rods, parts are often used without applied finishes. 


When lacquer, enamel or plated finishes are required, they are applied 
quickly and adhere more tenaciously on a base that can’t rust. 


Copper-alloy scrap has a relatively high salvage value: The net cost advantage 
of using free cutting brass or bronze develops rapidly as the percentage of 
scrap increases. 


Considering the higher production, economies in tools, power and overhead, 
plus a more accurate and attractive finished product, it can truly be said that 
Anaconda Free Cutting Rods offer the opportunity to save in many ways. 





FREE CUTTING BRASS—Time-tried for many years, Anaconda Free Cutting Brass Rods have 
known superiorities. They are recognized by many leading manufacturers as the best all-around 
material for the manufacture of screw machine products. Their uniform free cutting characteristics permit 
ready duplication of cutting feeds and speeds known to be satisfactory from previous job records: 
But it must be remembered that the analysis of a metal does not necessarily determine its free cutting 
characteristics. Much depends on the accurate control of its processing. When special physical properties 
are required, such as additional ductility to permit a spinning or cold forming operation after machining, 
either the temper, the alloy, or both, can be adjusted to suit the requirements. Anaconda Free Cutting 
Brass Rods are available in round, square, hexagon, octagon, decagon, rectangular, oval, half-oval, 
and other standard and special shapes. 


LEADED COPPER—Anaconda Leaded Copper 946 possesses excellent ma- 
chining properties. This alloy cuts freely, producing small chips that will not foul 
cutting tools. The tensile strength of this rod is very nearly that of hard drawn 
copper. Elongation is slightly reduced. Minimum electrical conductivity is 95% 
1.A.C.S. at 20°C. Anaconda Leaded Copper 946 is being satisfactorily used for 
many screw machine parts, including soldering iron points, gas welding tips, and 
similar products. These rods are available in rounds, squares, hexagons, rectangles, 
and in special drawn shapes in mill lengths suitable for screw machine production. 


EVERDUR 1012—Everdur 1012 is a modification of The American Brass Com- 
pany’s standard Copper-Silicon Alloy. It is free cutting and was developed especially 
for the production of screw machine parts requiring the strength and toughness of 
mild steel, but which must also have the corrosion resistance of copper. The machine- 
ability of this rod is approximately 60% that of free cutting brass and permits 
a rate of production in excess of that possible with cold rolled Bessemer steel screw 
stock. Free cutting Everdur 1012 Rod is furnished in the form of rounds, squares, 
hexagons and octagons in standard mill lengths. 


a a 3242 s4¢ 064. @ FH 
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SPECIAL FREE CUTTING PHOSPHOR BRONZE 610—This alloy can 
be machined almost as readily as yellow brass and is being extensively used for 
the production of small bearings, bushings, valve and pump parts, gears and 
pinions, and for many other screw machine products where a relatively high resistance 
to wear is an essential quality. These rods are available in round, square, hexagonal 
and other conventional shapes; also in toothed pinion and ratchet sections, and 
practically all irregular cross-sections that can be obtained in other non-ferrous 
metals. The American Brass Company produces several other grades of Anaconda 
Phosphor Bronze Rods, which, while not quite so readily machineable as the “Special” 
610 Alloy, nevertheless possess good machining properties. 
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Theres a profit story in chips, toa! 


Small chips such as these from Anaconda Free Cutting 
Brass are readily washed away by the coolant or cut- 
ting compound. This means less breakage and a longer 
accurate life for drills, taps, reamers, form tools and 
chasers. Remember, too, that compact turnings are 
easy to handle and have a relatively high scrap value. 


HARDWARE BRONZE AND LEADED COMMERCIAL BRONZE— 
Anaconda Hardware Bronze was developed to provide a free cutting alloy to 
match the color of red brass so generally used for hardware. Similarly, Anaconda 
Leaded Commercial Bronze was developed to match the color of commercial 
bronze frequently employed for architectural metal work. Both of these alloys 
closely approach free cutting brass in machineability. They are available in 
conventional forms and also in special drawn shapes. Being particularly resistant 
to corrosion cracking, these alloys are ideal for exposed products where the 
higher strength of Everdur is not required. 


FREE CUTTING NICKEL SILVER—Nickel Silver Alloys take a high polish 
and possess good corrosion resisting qualities. They are strong, tough, and 
durable, yet sufficiently ductile to permit cold forming and spinning operations 
with almost the same facility as brass. Anaconda Free Cutting Nickel Silver Rods 
are produced in 10%, 12%, and 18% standard alloys composed of copper, 
nickel and zinc, and include a small percentage of lead to provide the machine- 
ability required for screw machine work. Other rods containing higher percentages 
of nickel but without lead are also available. All are produced in the form of 
rounds, squares, hexagons, octagons, and special cold drawn and rolled shapes. 


... AND OTHER ANACONDA RODS FOR GENERAL FABRICATION AND ENGINEERING PURPOSES 


In addition to Free Cutting Rods, The American Brass Company produces a broad Copper Nickel Silver 

range of copper and copper-alloy rods for general fabrication, many of which Commercial Bronze (5% to 30%) 

are also suitable for engineering purposes. These rods are available up to 34" i releamalaaalans ina — 

diameter, and larger, depending on composition and length, and are produced aaa 80%) caida 

by all commercial methods—extrusion, hot rolling, cold rolling and drawing Walhens Mili Ambraloy* 

—or by a combination of these operations. Tobin Bronze* Temoaloy* 

The Anaconda Rods listed at right are supplied in conventional and special Naval Brass Forging Brass 

shapes. While most of these rods do not contain lead, many of them are used Ambrac Metal* Muntz Metal 

for screw machine products. Phosphor Bronze Architectural Bronze 
*Trade-Marks registered in U. S. Pat. Off. 





Auaconda SPECiAL SHAPES IN ROD FORM 


SAVE THEIR METAL COST MANY TIMES OVER 


Y eliminating expensive milling and other ma- 
Kh chining operations, Anaconda Special Shapes 
in long mill lengths are a short cut to a finished prod- 
uct in many branches of industry. Shapes such as 
pinions, cams, and irregular sections of practically 
all descriptions are produced by either cold drawing 
or extruding, depending on the alloy. The finished 
form is commercially constant in cross section and 
possesses a higher tensile strength and denser grain 
structure than sand castings. 

Anaconda Special Shapes are available in cop- 
per, brass, bronze and some nickel silver and phos- 
phor bronze alloys in rod form suitable for use in screw 
machines, turret lathes and in other types of equip- 
ment. They are readily machined and have smooth 
surfaces which may be easily polished or plated. 


e 
Thi Booklet tells how Anaconda Rods cut the costs on many 


screw machine products. If you make, sell, buy, or use screw machine parts of any 
metal you will want this booklet. It gives complete details on Anaconda Free Cutting 
Rods and their relation to tool life, power consumption and many other factors that 
help determine the ultimate cost of screw machine parts. Write for Publication B-14. 
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P @ One look at KIMPAK* and 
prod- you can see why it protects 
ich as merchandise against breakage, 
tically . mars and scratches. It is snowy- 
awing white and clean as fresh linen. 
“ow It is soft and resilient to absorb 

the shocks and jolts of rough 
n and ‘ 
handling. 
‘grain ; 
Start now to use KIMPAK. 
You'll find that it saves time 
a op and money. For KIMPAK 1s 
| phos- inexpensive, light in weight, 
screw easily and quickly applied 
equip- without waste. 
smooth \ hether your problem is to 
ow | protect fine finishes, glass prod- 
ucts or any other fragile mer- 
chandise, there is a convenient 
size and form of KIMPAK to do 
) many the job. Because it absorbs 16 
times its own weight in mois- 
of any ; : 
; ture, it more than meets 
Cutting ; ole 
government postal regulations. 
yrs that 


For a free portfolio o 
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rotects Against Shipping Damages 


KIMPAK samples and further 
information mail the coupon 


*Reg. U. S. Pat. Office and Foreign Countries 


A \ AS EASY TO USE 
AS A PIECE OF 


STRING! KIMPAK* PT mt ee Wye ee Pa eT 510 West 6th Street 
—) ENDS MUSS AND Chicago New York City ew le 


FUSS IN SHIPPING 
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KIMBERLY-CLARK CORPORATION 
aU ee ee | 
Sales Offices: 






= FREE 1939 Portfolio of Kimpa 


KIMBERLY-CLA 


W Neenah, 


RK CORPORATION 


Wisconsin 
Address iii EM-109 
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ase s » Los Teles 
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The electric tool and appliance makers who have stan- 
dardized on equipping with Super Service make its 
super quality a SALES asset and a SERVICE economy. 
Customer satisfaction is a prime asset to repeat sales of 
appliances. Why not equip your tools and appliances 
with Super Service? 


GENERAL CABLE 


General Cable Corporation Sales Offices: ATLANTA - BOSTON + BUFFALO + CHICAGO + CINCINNATI ¢ CLEVELAND «+ DALLAS « DETROIT 
KANSAS CITY (MO.) » LOS ANGELES « NEW YORK «+ PHILADELPHIA + PITTSBURGH + ROME(N.Y.) + ST. LOUIS » SAN FRANCISCO + SEATTLE «» WASHINGTON (D.C.) 


2 3giauaGS wadnS 


*Trade-Mark 
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INDUSTRIAL 


WV 


FOR MOTOR STARTING 
AND OTHER 


A. C. APPLICATIONS 






KH. 3O30A 
cap-3 MFD 
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CORNELL-DUBILIER ELECTRIC CORPORATION 


South Plainfield, New Jersey, VU. S. Am. Cable Address ‘’Cordu” 


SKF INDUSTRIES, INC 


oakF 
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THE STOP SIGNAL 


FOR DIRT 


Patent Applied For 


| RED SEAL BEARINGS 
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Made to standard single row SAE dimensions with races 
flush on both sides. 


Assures perfect sealing and retention of grease over great 
range of speeds. 


Provides for large area of felt fibre contact, yet within the 
standard width. 


Frictional drag is kept at a minimum, sealing by felt fibre 
contact on polished grooves instead of by compression. 


Sealing ability is constant. Will not glaze. The resiliency of 
felt provides automatic correction for wear. 


Provides the same lubricant space as in most off-standard 
bearings. 


Simplifies design because of standard dimensions, saves 
space. 4388 


BEARINGS 
=3K. F" INDUSTRIES, INC., FRONT STREET & ERIE AVE., PHILADELPHIA, PA. 
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MERGLASS, a new glass insulated 
4 & magnet wire, made by the American 
Steel & Wire Company, has several advan- 
tages never before combined in a single 
type of magnet wire. Amerglass withstands 
high temperatures — it is moisture-repel- 
lent and resistant to the action of acids, 
oils and corrosive vapors. 

Amerglass Magnet Wire is insulated 
with a flexible glass yarn or thread of the 
type which is daily becoming more familiar 
to industry in its various forms of fabrica- 
tion. The glass yarn is wrapped around the 
conductor in much the same way that cot- 
ton or silk is applied to the famailiar textile- 


WRAPPED IN GLASS 


To Serve a 


Multitude of Needs 


FIFTH ANNUAL PRODUCT DESIGN NUMBER 


covered types of wire. The glass-covered 
conductor is then treated with a special 
insulating varnish and baked at a high 
temperature. By this process all interstices 
in the insulating wall are completely filled 
and the surface is covered with a tough, 
flexible coating that provides both me- 
chanical protection and resistance to mois- 
ture. 

We will be glad to furnish you with more 
complete information on 









DEQUATE 
IRING 


Amerglass Magnet Wire 
and how it may be used 
to advantage in your own 
operation. 







AMERBESTOS MAGNET WIRE 





PAPER COVERED MAGNET WIRE 





ENAMELED MAGNET WIRE 





COTTON OR SILK MAGNET WIRE 





VARNISHED CAMBRIC CABLE 











TORRINGTON Fan Blades and Blower Wheels 
“must” be right. There is no place for ‘‘mights” 
and "maybes” in TORRINGTON engineering. 
Current-year developments by TORRINGTON 
shown on the opposite page incorporate new 
and advanced principles of design and construc- 
tion applied ONLY after thorough research and 
experiment in our own laboratory fully equipped 
for the study of aerodynamics. Guaranteed per- 
formance data for each new product is sup- 
plied ONLY after exhaustive breakdown tests 
which simulate actual operating conditions. All 
TORRINGTON Fan Blades and Blower Wheels 
are scientifically built for maximum efficiency 
with minimum noise—are the result of correct 
design, accurate balance and sturdy, rigid con- 
struction. For air impellers that meet FULLY 
modern heating, ventilating and air conditioning 
‘requirements TORRINGTON is THE depend- 
able and responsible source of supply. Write for 
complete information. 





l TORRINGTON One-piece Fans 2 TORRINGTON One-piece Fans 
3-blade models of steel or aluminum. Sizes, 4-blade models of steel or aluminum. Sizes, 
8” and 10” diameter. 10” and 12” diameter. 


3 TORRINGTON Attic Fans 4 TORRINGTON Pressure Fans 
2, 3 and 4-blade models of steel. Sizes, 36’, 2 and 4-blade models of steel. Sizes, 20’’, 22’, 
42” and 48” diameter. 24”, 26”, 28” and 30” diameter. 


\/ heels 
ights”’ 


eering. 


5 TORRINGTON Airistocrat Pressure Fans 6 TORRINGTON Airotor Blower Wheels 


i-blade models of steel or aluminum. Sizes, Steel construction. Sizes, 12” x 12” and 
utppe< 10’, 12”, 14”, 16” and 18” diameter. 16” x 16”. (20” x 20” size available soon) 


is sup- The small Asrotor wheel illustrated, 354g” diameter by 3” wide, was designed especially for automobile heaters and automobile 
in tests j air conditioning. The A/otor line will soon include a full range of sizes from 3” to 20” in both single and double widths. 
Se ALL PRODUCTS ILLUSTRATED ABOVE ARE 1939 ADDITIONS TO THE 

—— TORRINGTON COMPLETE LINE OF AIR IMPELLERS FOR EVERY PURPOSE 
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Dependability justifies 
equipping with Ball Bearings 


nl MiecleAT > 6 
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\ 
Only o delicate oll-film separates a plain bearing Ball Bearings ore virtually frictionless and 
; from the sliding metal-te-metal contact with the shaft. always maintain a true roiling contact. 
Fafnir has developed a complete line of seals and 
shields that provide positive protection from dirt and 
dust under every type of extreme operating condition 
. assure carefree operation where other types of 
bearings would quickly fail. And Fafnir’s balanced 
design — larger balls, rolling in deeper races — provides 
extra radial and thrust capacities . . . extra resistance 
to shock loads, overloads and vibration in service. 
Over a quarter of a century of extensive industrial 
experience lies behind the sound authority of Fafnir 


engineering assistance on such specific problems as 





housing requirements and designs, bearing fits and 
installations, and the preferred lubricants for every 
use. Write at once for informative literature. The 


Fafnir Bearing Company, New Britain, Connecticut. 


FAFNIR Ml bearing 


THE BALANCED LINE © © MOST COMPLETE AMERICA 


a a Rr 


een RS A TT 
: 


ELECTRICAL MANUFACTURING, OCTOBER 1939 












COLOR SET-UP FORA 





Emerson knows from experience that Beetle” color sells radios...and cuts production costs through fast) 
economical molding, simplified assembly, elimination of polishing, painting and finishing steps. For Beetle 
is all color and the molding of a Beetle housing is usually one simple operation. So Emerson selected a 


> 








new and interesting Beetle for this smartly designed model—a rich cream-onyx color that suggests pol- 
ished marble.../é¢ is a color set-up for a sell-out! Beetle’s color may be exactly what your product 
needs to give it style distinction and new sales appeal. There are hundreds of shades to select from. 
And Beetle may help you to make long-sought savings. Outline 
your problems in the fabrication of housings of other prod- 


ucts and our staff will gladly give you experienced assistance. 


BEETLE PRODUCTS DIVISION OF 
AMERICAN CYANAMID COMPANY 








50 WEST som STREET, NEW YORK, N.Y 
Trade-mark « Ame rican Cyanamid Compar 
4 products manufactured 
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it’s all color and in all colors 













WAGNER MOTORS = for Relichle Seruice 









SCRE LEP re, 


THERE IS A WAGNER MOTOR 
for Every Type of Application 


A Good Motor is Not Enough—It Must Be the 
Right Motor for the Job. Wagner builds such a wide 
variety of types and sizes of motors that usually there's 
a motor already available to exactly meet the require- 
ments. And Wagner motors are dependable. They give 
continuous trouble-free service, requiring very little 
maintenance other than periodic inspection and lubri- 
cation. Their construction features and mounting 
dimensions are such as to be readily adaptable to the 
design of the equipment they operate. 


Wagner motors have the necessary electrical and 
mechanical characteristics to adequately and efficiently 
meet the starting, running, and overload requirements 
of all types of machine tools and equipment. 


Let a Wagner factory-trained sales engineer assist you 
in your motor selection. He will make unbiased recom- 
mendations as to the right motor for each job. 





In order to properly select a 
motor ... the following points 
should be considered along with 
the first cost and maintenance. 


Load Cycle 


What maximum and minimum 
horsepower is involved, and 
what is the probable duration 
of each ? 


























































What are the maximum starting 
torque requirements ? 


Is the duty cycle continuous or 
intermittent, and what method of 
control and overload protection 
is contemplated ? 









Power Supply 
A.C.orD.C.,and frequency ifA.C. 
Voltage. 

Phase. 

Special starting current limita- 


tions, if any, imposed by the 
power supplier. 



















Speed Characteristics 
Single constant speed. 
Variable or multispeed. 


Write for Bulletins 177, 179, and 182 which completely describe 
and illustrate Wagner motcrs. 


Mechanical Construction 
Is open type motor acceptable, 


or should Splash proof, . sd 
Totally-enclosed fan-<ocled, gr Wagner Electric Corpor ation 
6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 
MOTORS-TRANSFORMERS-FANS-B RAKES 


THIS 2 7 0 0 0 0 LABORATORY 


safeguards the quality 
of Parker-Kalon 
Self-tapping Screws 


Manufacturers who use Self-tapping 
Screws have learned from experi- 
ence that there is no substitute for 
Parker-Kalon Quality. They know 
that genuine Parker-Kalon Screws 
can be depended upon to give un- 
failing performance every time... 
meaning real assembly economies, 
definite savings of time and labor... 
and fastenings that hold securely. 

Such a result cannot be attained 
haphazardly. It takes the knowledge 
which only Parker-Kalon have 
gained through more than 25 years’ 
experience in the development and 
manufacture of Self-tapping Screws, 
plus the definite control which the 
famous Parker-Kalon Laboratory 
provides. 

To be certain that you will get 
all the savings and benefits which 
Self-tapping Screws make possible, 
specify “Parker-Kalon”. 
PARKER-KALON CORPORATION 
Dept. E, 190 Varick Street, New York, N.Y. 


4 REASONS WHY you can depend on 


Parker-Kalon products 
], UNEXCELLED LABORATORY FACILITIES... the Parker- 


Kalon Laboratory which controls and maintains the 
high standard of quality for which Parker-Kalon 
Screws are so widely recognized, represents an in- 
vestment of over $250,000. 


SPECIALIZED PRODUCTION EQUIPMENT... is required 
to produce Parker-Kalon Self-tapping Screws and to 
maintain their uniformly high quality. The Parker- 
Kalon plant is famed as the most up-to-the-minute 
in the industry. 


FREE ENGINEERING SERVICE. .. to help designers and 


production men obtain better fastenings at lower 
cost. Available throughout the country, Parker-Kalon 
Assembly Engineers render free service to both users 
and prospective users of Parker-Kalon Self-tapping 


Screws. 


AVAILABLE EVERYWHERE .+.no matter where your 


plant is located there is a reputable supply house dis- 
tributing Parker-Kalon Screws... assuring you a de- 
aa pendable source of supply. 


HARDENED A TYPE AND SIZE FOR EVERY ahaha adel OF METAL AND PLASTICS 


Sci layping Screws Oa 


SOLD THROUGH RECOGNIZED DISTRIBUTORS EVERYWHERE 
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BRONZE BUSHINGS - BEARINGS 
PRECISION BRONZE BARS -+ 


VILE... 


s ate READY! 
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@ When time means money what a relief to know that 
you can get the bearing you need quickly and economi- 
cally. Completely machined and finished Bunting 
Standardized Bronze Bearings for production needs or 
plant maintenance save you time and money. These and 
Bunting Precision Machined Bearing Bronze Bars await 
your call in Bunting warehouses and leading mill sup- 
ply houses in all industrial centers. Write for catalog. 
The Bunting Brass & Bronze Company, Toledo, Ohio. 


BABBITT METALS 
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G-E POWER CORDS KEEP YOUR PRODUCT SOLD 


Cord Sets are essential to the satisfactory service and success of 
any electrical product. That’s why so many of America’s best 
known appliances are equipped with General Electric Power Cords 
—with molded-on rubber plugs. 


G-E complete All-rubber Cord Sets are durable; plug and cord 
won’t come apart. On your appliance they provide efficient cur- 
rent delivery — without breakdowns and interruptions in service. 
Best of all, there’s a type, style and size to answer your most ex- 
acting requirements. 


You’ll find that G-E Cord Sets are not expensive— more than pay 
for themselves with dependable performance —long life— customer 
satisfaction. It’s easy to select one to harmonize with your product. 


Write for complete information and prices on G-E 
Accessory Equipment or suggest that a specialist call 
to discuss your problems. Address Section Q-94010, 
Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 
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G-E ACCESSORY EQUIPMENT 
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METAL SHEATHED HEATING UNITS 
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@- Agastat—an ingenious device introducing a Beis 
delay when the control circuit is either opened or era 

' ME DELAY | 
closed—is fast becoming an integral part of electrical . 


machines and equipment. Designers and manufac- ' | ; 


turers know that there can be no slip-ups or failures 











with the Agastat—the mechanical brain that offers 
substantial economies by the diversity of timing effects 


permitted with different circuit combinations. 





The Agastat is ruggedly built and made for use with 





either AC or DC current. It is unaffected by dust, 
temperature, humidity or voltage fluctuations. Field 


adjustment, possible simply with a screw driver, offers 


MAGNET COI 
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a delay ranging from a fraction of a second to several 


minutes. Write today for bulletin N-4 





giving complete information. Electrical 








Division, American Gas Accumulator 


Elizabeth, 








Company, New Jersey. Oa L 
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Executives, product designers, engineers . . . all those responsible for product development .. . 
may promptly secure any of the items listed here. Simply check those desired and mail the card. 


CAPACITOR MOTORS 10-01 


Graphic explanation of the construction 
details of these units used for integration 
within such products as driving domestic 
water pumps, vacuum heating pumps, 
water circulators, refrigerant pumps and 
similar devices in which long life, mini- 
mum servicing and attention, and quiet- 
ness are essential. General Electric Co. 


BEARING UNITS 10-02 


Permanently sealed, pre-lubricated, self- 
aligning ball bearing pillow blocks, flange 
and take-up units for longer life and 
maximum efficiency in bearing operation. 
Types available, dimensional data and 


load capacity ratings. Stephens-Adam- 
son Mfg. Co. 
SPEED REDUCERS 10-03 


Wide selection of motorized and motor- 
less speed reducers for the manufacturer 
of slow speed apparatus. Available in 
19 different styles and 43 types. Janette 
Mfg. Co. 


AC. DRIVE 10-04 


Features of an adjustable-speed drive, for 
use on any 3-phase ac. circuit, which now 
makes available the smaller sizes for ma- 
chine tool applications where cost former- 
ly prohibited their use. Reliance Elec- 
tric & Engineering Co. 


TRANSMISSION UNITS 10-05 


Design data, specification tables, capacity 
curves, sprocket information and available 
types of roller and silent chain drives. 
Also features and applications of clutches 
and couplings. Morse Chain Co. 


BEARING BRONZE 10-06 


Convenient reference chart provides com- 
plete size and weight listing of cored and 
solid bronze bars, 13 in. long, which can 
be turned, cut, drilled or reamed with 
ordinary tools. Johnson Bronze Co. 


POLYPHASE MOTORS 10-07 


Listing, with prices, of available types of 
2 and 3 phase, constant speed, squirrel 


OCTOBER 1939 


cage induction motors furnished with 
sleeve or ball bearings, semi-enclosed 
construction, 40 deg. C. rise, continuous 
duty, normal starting torque and low 
starting current. Dimensions also in- 
cluded. Electric Specialty Co. 


LIGHT CELLS 10-08 


Performance curves representing the 
average characteristics of a light-sensi- 
tive cell, blocking layer, dry type, for ap- 
plications involving measurement and con- 
trol of light are featured in the technical 
data section. General Electric Co. 


SHAFTING STEEL 10-09 


How to simplify steel bar buying and 
solve production problems by standardiz- 
ing on a grade of non-warping shafting 
and machinery steel which combines high 
strength, free machinability and unusual 
wearability. Joseph T. Ryerson & Son. 


PILLOW BLOCKS 10-10 


Specifications, features, dimensions and 
mounting directions for economical, light 
duty, ball bearing rubber pillow blocks 
developed primarily for the heating, ven- 
tilating and air conditioning field. Fafnir 
Bearing Co. 


AC. AND DC. MOTORS 10-11 


Types and application of squirrel cage 
induction and dc. motors, their dimensions 


and list prices, as well as typical elec- 
trical and mechanical variations. Allis- 
Chalmers Mfg. Co. 


FELTS 10-12 


Selection of the proper grade and type of 
felt to be used in the application of wick- 
ing. Contains technical information on 
absorption of oil by S. A. E. felts, cut 
and punched wicks; density; and wicking 
properties of felts at 0 deg., 76 deg. and 
150 deg. F. American Felt Co. 


SOLENOIDS 10-13 


Complete line of ac. and dc. push and 
pull type solenoids which supply a 
straight-line thrust, by magnetic action, 
for general industrial applications such as 
machine parts, valves and brakes. Di- 
mensions and ratings are specified. Gen- 
eral Electric Co. 


RUBBER PRODUCTS 10-14 


Condensed catalog of mechanical rubber 
products covers transmission belt engi- 
neering data, as well as belting, packings, 
molded rubber goods, gaskets, tubing, 
abrasive wheels, etc. Manhattan Rubber 
Mfg.. Div. of Raybestos-Manhattan, Inc. 


RECTIFIERS 10-15 


Discusses the principle of copper-oxide 
rectification, construction of the complete 
rectifier, operating characteristics, appli- 


No cost or obligation. Requests by qualified readers will 
be promptly handled. Just circle the publications you want. 


To The Editor 


As a reader of ELECTRICAL MANUFACTUR- 


ING, I request that you send me the printed matter, 


10-01 10-02 10-03 10-04 10-05 


the reference number of which | have circled. 


(Please fill out completely, showing company 


10-06 10-07 10-08 10-09 10-10 


and title, even if non-business address is used. ) 


Company 
Individual 
Fuiistien or title 
Street Address 


City a 


10-11 10-12 10-13 10-14 10-15 
10-16 10-17 10-18 10-19 10-20 
10-21 10-22 10-23 10-24 10-25 


10-26 10-27 10-28 10-29 10-30 





10-31 10-32 10-33 10-34 10-35 











cations and advantages of this new type 
of equipment for producing low voltage 
de. for electroplating and electrotyping. 
Hanson-Van Winkle-Munning Co. 


RESISTORS 10-16 


Engineering data on a complete line of 
precision wire wound resistors for instru- 
ment and electronic applications. Also 
included is a table of continuous work- 


ing currents and voltages. Instrument 
Resistors, Inc. 
BALL BEARINGS 10-17 


Comprehensive data on miniature ball 
bearings designed for application in elec- 
tric motors, meters, speed indicators, 
recorders or wherever it is required to 
reduce friction and lubrication to a mini- 
mum. Landis & Gyr, Inc. 


AUTO-TRANSFORMER 10-18 


Numerous uses, various types, circuit ar- 
rangements, current ratings and per- 
formance data on a variable auto-trans- 
former for obtaining a smooth continu- 
ously adjustable output voltage from 
ac. power lines. Superior Electric Co. 


PROCESS TIMERS 10-19 


Descriptive data on three types of ac. 
process timers designed for convenient, 
dependable and accurate timing. Lists 
maximum time cycles in which these 
products are available. Potter & Brum- 
field Mfg. Co., Inc. 


COILS, SOLENOIDS 10-20 


Important features and applications of 
laminated and iron-clad solenoids, coils 
and transformers. Graphs give technical 
details on solenoids and several applica- 
tions to machines are illustrated. Dean 
W. Davis & Co., Inc. 


SURFACE POWDER 10-21 


How this galvanizing powder is applied to 
restore a surface, permanently protected 
from corrosion, to metal products and 


@ No cost or obligation. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 





2c—POSTAGE WILL BE PAID BY— 


ELECTRICAL MANUFACTURING 
232 MADISON AVENUE 





equipment damaged during assembly 
operations such as welding, threading, 
etc. American Solder & Flux Co. 


REVERSING MOTORS 10-22 


General descriptions of three types of 
special purpose motors in sizes of % to 2 
hp., namely, a mechanically reversible 
adjustable speed motor, a single com- 
mutator electrically reversible unit, and 
a double commutator instantly reversible 
drive. Leland Electric Co. 


PRECISION SWITCH — 10-23 


How the different characteristics of this 
switch aid in solving unusual electrical 
contact problems. Sketches illustrate 
mounting directions and basic principles 
of the most frequently used applications. 
Micro Switch Corp. 


TRACING PAPER 10-24 


Properties of a tracing paper that will 
retain its working qualities indefinitely. 
Made of 100 per cent long fiber pure 
white rags treated with a crystal-clear, 
synthetic solid, this paper will not de- 
teriorate with age. Keuffel & Esser Co. 


RELAYS 10-25 


Illustrates and describes a new line of 
thermo-magnetic relays offered particu- 
larly for the protection of ac. motors, 
generators, transformers and other ap- 
paratus subject to overloads, either mo- 
mentary or continuous. Roller-Smith Co. 


CAPACITORS 10-26 


Types, prices and engineering data on dry 
and wet electrolytic capacitors, paper and 
mica capacitors for radio and television 
applications, also trimmers and padders, 
radio noise suppressors and capacitor 
analyzers. Solar Mfg. Corp. 


SPEED REDUCER 10-27 


Output rpm., gear ratio, output hp. and 
torque, motor data and dimensions of a 
complete reducing unit suitable for ap- 


Use this postpaid card 


FIRST CLASS 
Permit No. 45 
(Sec. 510, P. L. &R.) 
New York, N. Y. 








plications where a high speed motor can- 
not be used. Boston Gear Works, Inc. 


SMALL POWER DRIVES 10-28 


Specifications and list prices of fractional 
hp. single and double groove pulleys and 
adjustable diameter pulleys. Belt drive 
tables have been arranged in order to 
quickly calculate drives falling within 
the fractional hp. classification. Ameri- 
can Pulley Co. 


LUBRICATING SYSTEM 10-29 


Latest development in bearing lubrication. 
Compares the common lubricating system 
with the new method whereby clean lub- 
ricant is injected, the old lubricant forced 
out, and the bearing and chamber entirely 
flushed. U. S. Electrical Motors, Inc. 


VERTICAL CONTACTS 10-30 


Informs users of motor controls how to 
obtain improved performance with ver- 
tical contacts designed especially to keep 
dust out and prevent burned, pitted, 
sticky contacts. Cutler-Hammer, Inc. 


RADIO PARTS 10-31 


Newly designed transmitting and receiv- 
ing condensers, flexible couplings, high 
voltage vacuum tube sockets, bushings, 
terminal panels, etc., for electrical and 
electronics eq uipment manufacturers. 
James Millen Mfg. Co., Inc. 


RESILIENT COUPLING = 10-32 


How this flexible coupling is designed to 
allow for all forms of misalignment, thus 
insuring protection against mechanical 
damage whenever two machines are 
direct connected. Falk Corp. 


PYROMETERS 10-33 


Photocell, electric, light-ray pyrometers 
for high speed action in controlling prod- 
ucts where heat is an essential considera- 
tion. Full description of recorders, indi- 
cators and potentiometers for incorpora- 
tion within the complete product. C. J. 
Tagliabue Mfg. Co. 


MOTOR STARTER 10-34 


Designed-in features and construction de- 
tails of a full voltage magnetic motor 
starter for use on machines. Compact, 
conveniently installed and dependable. 
General Electric Co. 


CAPACITORS 10-35 


Manual of engineering data on the phy- 
sical design factors and electrical char- 
acteristics of etched foil type electro- 
lytic capacitors for dc. applications. Cor- 
nell-Dubilier Electric Corp. 
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Stal tiZ Molo hcoluiell Mma sel olelile 
Washers, assuring bolt tightness under 
ALL conditions, cost nothing extra! Live 
Action...Adequate Power...Long Range 
... these are essentials in compensating 
for the causes of initial looseness. 

Your product will last longer if bolts 
remain tight. Specify Helical Spring 
Washers—their Live Action is free! 


SPRING WASHER INDUSTRY 


Concrete mixers can expect little Ee titel Building * Chicago, Ill. 


mercy from hammering shocks and 
incessant vibration! Bolts MUST be 
kept tight—Helical Spring Washers 
Cle i laa ol Til laek 


ONLY A HELICAL 
SPRING WASHER 
Twa hae eR 
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Known Analysis . . Certified Quality. . Lower Mfg. Costs 


The more difficult your requirements, the more reason for using 


Ryerson Certified Steels. If an alloy steel is involved, Ryerson will send 


accurate data, including exact chemical and physical properties, grain 
size and heat treatment response of the steel shipped. 


The wide range of stainless, heat and corrosion resisting steels 
carried, makes it possible to select many special compositions from stock. 
Under the Certified Steel Plan, all Ryerson steels, whether plain carbon 
steel bars, galvanized sheets or cold drawn tubing, are closely controlled 
as to chemical content, accuracy, finish, etc.—all without the slightest 
increase in price. 


You can be sure of uniform, high quality. When you need steel 
for any purpose, check with the nearest Ryerson Steel-Service Plant — 
shipment is immediate. Joseph T. Ryerson & Son, Inc. Plants at: 
Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, 
Boston, Philadelphia, Jersey City. 


RYERS QO 


Ryerson Products Include: 


Beams, Structurals 
Channels, Angles, Tees, Zees 
Hot Rolled Bars 
Bands and Hoops 
Floor Plate 
Plates (over 15 kinds) 
Sheets (over 25 kinds) 
Alloy and Tool Steels 
Heat Treated Alloy Bars 
Stainless Steel 
Cold Finished Shafting 
Strip Steel, Flat Wire 
Mechanical Tubing 
Boiler Tubes and Fittings 
Welding Rod 
Rivets, Bolts, Nuts, Washers 
Concrete Reinforcing 
Babbitt Metal and Solder 


Write for Stock List 
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ae APPEARANCE EITHER HELPS OR HINDERS 


Designer Herbert Rosengren cites from pioneering experience. 


THERE’S FAR MORE THAN STYLING IN GOOD 
PO I fs ctu ceevas cad onwand nea aces 


Who should know better than Carl Snyder of General Electric? 


CONTEST WINNERS AND PRIZE PAPERS............. 


In the Fifth Annual ELECTRICAL MANUFACTURING Product Design Contest. 


CO-ORDINATED ENGINEERING IMPROVES THE 
POP MIS isi ecie sake nos cece dies tinker 


Out of the experiences of R. S. Elberty and Landis Tool Co. 


IF | WERE A MAKER OF TELEVISION SETS. ............. 


Some speculative and stimulating thoughts by Designer Donald Deskey. 


Every manufacturer should know and President Max McGraw does. 


YOUR PRODUCTS WILL BE IMPROVED BY USING 
Se a ies 455 ee oa Keene 


Consulting engineering and design advice by our advertisers. 


WHEN ENGINEERING COMES FIRST................. 


Brooks Stevens has specialized in a notable field of design. 


ENGINEERING OPPORTUNITIES ARE UNLIMITED...... 100 


Vice President Whittingham of Norge records some examples. 


Fi stos ee 106 
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4-ECONOMY ? 


Is the rapidly increasing use of die 
castings based principally on economy? 


3-COMPLEXITY ? 


Why is die casting such an important 
factor in any consideration of complex 
parts? 


1-STRENGTH ? 


Can strength be considered as one of 
the 4 outstanding characteristics of a 
die casting? 











































A The economy of ZINC Alloy Die Cast- 
ings is an accepted fact—as is revealed by the 
cost figures on this washing machine wringer 
frame. Actually, this metal and method of 
production is generally chosen for its excel- 
lent physical properties—the inherent econ- 
omy being the factor that clinches the choice. 


A « omplexity of design means economy— 
thru the elimination of assembly operations. 
You can appreciate the savings realized by 
producing this radio chassis as a one-piece 
ZINC Alloy Die Casting. It is highly prob- 
able that this design would not have been 
economically possible if all of the internal 
elements had to be assembled into place. 


A The entire housing of a well-known 
automobile jack is a one-piece ZINC Alloy 
Die Casting (sectionalized view above). This 
method of construction was adopted after 
extensive hydraulic pressure tests were made. 
The die cast housing was found to withstand 
a pressure of 60 tons on a section of approxi- 
mately 14’. 


2-ACCURACY ? 


How do die castings compare with 
other types of metal parts from the 
standpoint of dimensional accuracy? 













The four ZINC Alloy Die Castings shown here are featured in this 
Company’s exhibit at the National Metal Exposition—along with 
hundreds of other applications from many fields. If you are 
planning to attend the Exposition we will look forward 
to a visit with you. If you cannot be present, we 
suggest that you plan to visit your local commer- 
cial die caster—or write to The New Jersey 
Zinc Company, 160 Front Street, New 
York, for additional information. 




















A This is a loud speaker horn for a public 
address system. It was absolutely essential 
that this part be accurately shaped to form a 
perfect acoustical path. In the final analysis 
the part was specified to be die cast in ZINC 
Alloy. 





The Research was done, the Alloys were developed, and most Die Castings are made with 


HORSE HEAD SPECIAL (niterm avamy) ZINC 


ELECTRICAL MANUFACTURING, OCTOBER 1939 












IFTH ANNUAL ELECTRICAL MANUFACTURING PRODUCT DESIGN NUMBER 






























Vv 
on, 
hat aac 


@ United by the closest of ties, those twin partners of product design 
engineering for performance and designing for appearance—continue year 
after year to work veritable miracles with the goods of all American 
manufacturers. 


aH It may be the partiality of a fond relative (we think not) but it seems 
to us that in no other industry group are opportunities so well utilized and 
product results so satisfying as with the makers of various complete elec- 
trically-energized products. 


@ = For five years The Gage Publishing Company has sponsored an en- 
couragement program, reaching its climax in the Annual October ELEC- 
TRICAL MANUFACTURING Product Design Number and paralleling Product 
Design Contest. For five years we have had privileged audience with 
the doers of deeds and the true rebuilders of at least one phase of current 


Cast- living; those who mold the impulses and desires of the public for improved 


yy the 


ringer s material things. It has been a stimulating experience. 
od oO S 


excel- 


= : @ = Asco-workers for and sponsors of fundamental progress in the design 
hoice. of electrically-energized products we offer a word of timely warning in 
regard to appearance factors. Beware of spurious functionalism. 


@ = Literal nonsense is today gravely viewed as basic truth in some 
appearance design work. Gargantuan, slow moving heavy trucks and 
urban buses speed-lined when their more logical appearance would be 
that of sturdiness and dependability. Washing machines with streamlined 
froglike legs that give the stationary product an upward distortion as if 
forever seeking freedom from the floor upon which it should unobtrusively 
rest. Useful, hard-working machine tools made to look like pretty toys or 
living room cabinets. 


@ = Functionalism, as an appearance design principle, means much that is 
wholly worthwhile but it calls for honest expression of uses and usefulness 
and not thoughtless styling to pre-conceived design forms. 


@ When the stylist over-reaches the engineer or the latter over-reaches 
the former, negative results are sometimes encountered. Theirs should 
always be viewed as a true partnership in which desired ends may be attained 
through wholehearted co-operation and logical development of fundamental 
considerations in overall engineering and design of products. 
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MONG the first ma- 
chine tools to be 
appearance designed 
were those of the Ingersoll 
Milling Machine Co. 
Here are three stages in 
the development of the 
vertical boring machine. 
A—Before appearance 
styling with no attempt to 
relate the various aspects 
to a planned whole. B— 
An intermediate solution 
with attempt to introduce 
monolithic housing with 
bright finish on the head. 
C—tThefirst styled machine 
tool. Note the setback 
design of the housing 
and the box forms with 
standard radii. Alexander 
Oberhoffken, collaborat- 


ing engineer. 





SSUME a complete electrically energized prod- 
uct, say a machine tool or piece of heavy duty 
commercial equipment, to have been developed 

and to be ready for its market. It seems obvious to 
me that one of two situations may prevail. Either the 

appearance of that machine will assist it to find a 
market or its appearance will act as a restraining in- 


Because he has contributed quite as much 
as any one to the improved appearance 
design of heavy-duty electrically-energized 
products, in a wide diversity of machine 
fields, Mr. Rosengren’s basic viewpoint and 
his approach to such problems are signifi- 
cant. The author, not too young to have 
been a pioneer, was responsible for 
probably the first integrated line of styled " 
machine tools ever developed. 


fluence. Of course, I do not mean that appearance is 
more important than usefulness. My contention is that 
the impression created upon one who looks at some- 
thing is a real impression and either has a positive or 


a negative effect which may be evaluated variously to : 
determine whether or not the result will be pleasing and : 
impressionistic of the probable performance and char- 
acter of the product or whether the atmosphere is one 
of complexity and inefficiency. The quality of the 
appearance implies the quality of the product. 

Thus, to me, behind the specific work and detail in 
modern industry there lies an objective and a purpose, 
in the activities of complex manufacturing organiza- 
tions, to market products that will fill human needs in 
various places in the world. Perhaps one might say 
that the objective of all industrial effort is service so 
that the washing machine, radio or motor car is to 
provide sanitation, communication or transportation 
respectively. None of these mechanical units has an 
intrinsic value when stripped of its service ability in 
its designated field. 

The appearance of machines is becoming increasingly 
more important in industry not because it enhances the 
intrinsic value of the machine but because it plays an 
important part in the service which the machine renders, 
that is, in filling a human need. To me one of the 
problems of our age is to create a more harmonious 
relationship between man and the machine as well as 
between man and his industrial environment. 


HERBERT ROSENGREN 


INDUSTRIAL DESIGNER 
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a measure, the modern factory and the modern 
kitchen are parallel in that they both present a problem 
in working environment. 
what less than one third of her life with pots and pans 
and the machinery used in the preparation of food. A 
man spends one third of his life at his work and for 
a large portion of our population that means within a 
factory. 
housewife are 
chines 
tories with all that is therein implied. 

The world of tomorrow will be a world 
comfort because of the emphasis which we place on 
modern tools today. 
of modern man and it is his tools, machines, which hold 
our modern world together. 
important element in our lives, both industrially 
and personally, 
unconsciously a critical attitude in appraising them. 


an 


A housewife spends some- 


setter looking tools and equipment for the 
taken for granted; better looking ma- 
for our factories means eventually better fac- 
f greater 
The history of tools is the story 


Since machines are such 


we have all acquired consciously or 
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Because of this awakened awareness the appearance of 


these 
utmost care by those who are 


machines is significant enough to warrant the 
responsible for designing 


and manufacturing them. 
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OME 
expressed was presented to the Ingersoll Milling 
Machine Co. 


years ago the contention which I have just 


which, at that time, was re-designing 


some of its machine tools to secure improved per- 
formance characteristics yet with a conscientious effort 
to improve appearance too.* 
been 


Since no precedent had 
established for modern appearance in machine 


tools and since the project involved the integration of 


a complete line of products to a common program it may 
be worth pointing out some of the steps involved. In 
the case of this company’s vertical boring machine, one 


rf 


it 


t 


the first to be styled, a brief analysis disclosed that 
was made of the 


following elements: a base, on 


which rests a cast iron housing, on which is mounted a 


A 


slide, on which is mounted a head which holds the tools 


_* See also “How Good Design Improved Our Machine Tools”, 
ELECTRICAL MANUFACTURING, October 1935. 










































and rotates them; the work is held in a fixture, and the 
tools move into and out of 
followed by the artist in evolving the sug 
the new design of this machine were: 


the work. The reasoning 


estions for 


1. The machine is made of cast iron. Considerable 
mass is present to absorb cutter vibration. Mas- 
siveness is desirable in this type of machine and 
therefore the impression of massiveness may be 
definitely cultivated. 
The moving parts visible to the eye travel in a 
straight line either vertically or 
Since moving parts have greater interest than 
stationary ones it is logical to emphasize the path 
of movement. 
3. Most metal removing processes occur in one plane 
as milling, grinding or planing or as the result of 
a rotary motion. The same is true of most wood 


i) 


horizontally. 


removing processes in pattern making. So why 

not develop the form based on these metal re- 
moving motions? That is, a box- 
like shape repeated throughout the 
various elements of the 
with standard radii. 

4. All moving parts converge on the 
work which is therefore the center 
of interest and the several forms 
should lead the eye to the work. In 

this case standard elements were to be used in va- 
rious combinations, the units being bolted together 
to form a complete machine. It was therefore 
logical to adopt a design devised to further em- 
phasize the ensemble effect. 
beads on the castings. 

Since large flat surfaces are hard to hold true in 


machine 


This accounts for the 
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[ESIGN and function go 

together. A—This is 
the large size standard 
Ingersoll adjustable rail! 
miller. B—Note how the 
vertical housings and top 
brace have been “‘locked” 
together in the design. C— 
Close-up view of the cut- 
ting heads. Note how all 
lines, mechanical and ap- 
pearance forms, converge 
on the work area under the 
rail. Chief Engineer John 
R. Johnson, collaborating. 















































































cast iron it was desirable to break up such areas. 
This was done on both main housing and heads. 
6. The housing contains a shot-can counterweight, a 
box-like shape which must be free to move up 
and down. This points toward a box-like housing. 
7. Engineers approved the box housing for strength. 
The parabolic curve, theoretically correct, is simu- 
lated in the setback construction of the housing. 
8. Since the operator comes into physical contact with 
the control levers careful attention was given to 
form and finish. 
9. If possible integrate within the design electrical 
controls and wiring. 
10. The machine was painted dark gray. Attention 
was called to the manufacturer’s trademark. A 
highlight of bright finish and color. 


Application of this fundamental approach led to the 
first of the Ingersoll line, the vertical boring machine as 
previously mentioned and to the adjustable rail milling 
machines which were next developed. Here the de- 
sired result, involving what might be called a family re- 
semblance, was achieved by using essentially the same 
type of frames, box housings and integrating the set- 
backs as in the previous machine. The Ingersoll open- 
side milling machine presented a slightly different prob- 
lem. In the preceding machines bi-lateral symmetry 
inherent in the form itself resulted in a desirable bal- 
ance. In this machine, however, the main housing was 
alongside the table, the tool projecting out over the 
table on which the work was placed and the table mov- 
ing at right angles to the vertical housing. Here an 
“L” type plan view shape for the main housing was 
designed, one side of the “L” parallel to the table and 
the other at right angles in line with the spindle. This 
“L” shape of housing was balanced in itself the base 
a quarter circle from which an “L” column arose. It 
was therefore designed to take care of the twisting 
action as well as pressures out on the legs of the “L”’. 
All lines flowed up the columnar housing and resolved 
at the top. The head or spindle carrying unit, was then 
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Ne reasonable doubt about 
improvements here. A— 
This scale model is the true 
intermediate step between (B) 
the machine as it was and (C) 
the machine as it became. The 
control pendant (D) is an out- 
standing feature. Collaborat- 
ing, Chief Engineer John R. 
Johnson and Wm. Ridgway. 





designed to cut abruptly across vertical lines made by 
the ways and counterweight cables. Care was used in 
building in electrical equipment on the head and a 
horizontal treatment was used in the guard rail to give 
further emphasis to the horizontal character of the head 
as a dominant element. 


OGICALLY approached upon the previously defined 

basis where the service to be performed, as well as 
the functional adjustment of it, is a dominant factor in 
the design decision the machine may virtually dictate 
its own essential character. The line of the Fellows 
Gear Shaper Co. offers several excellent examples. 
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In general, the problem associated with the Fellows 

evelopment was that of reflecting the character of in- 
truments and gauges to which the machines are defi- 
nitely allied. Not having the huge proportions of mill- 
ng machines they take on a more intimate relationship 
with the operator. The gear finishing machine, shown 
in an accompanying illustration is massive to absorb 
the pressures and vibrations inherent within its ma- 
chining process yet it has a delicacy of control which is 
associated with precision instruments. It is essentially 
a squat horizontal machine and the design emphasizes 
this characteristic. 

The involute measuring machine of the same organ- 
ization is used to measure gear conformities and de- 
formities. It is, therefore, a precision instrument on a 
scale with metal removing machines and is related in 
appearance to the latter although the precision machine 
feeling is carried throughout the design. Here the hand 
wheels are flush mounted and notable care has been 
directed toward the finish of all controls. The essen- 
tial rigidity required for this work is given emphasis 
in the appearance. Toe room was obtained by design- 
ing the setback base to conform to the instep shape. 


MACHINES MUST LOOK “RIGHT” 


()NE of the most unusual and therefore interesting 

of appearance design problems in connection with 
heavy duty machinery was that involved in the auto- 
shaver manufactured by the Wood Newspaper Machin- 
ery Corp., and used to shave or dress stereotype plates. 
In this process the plate is fed by gravity along a de- 
cline between several operating stations. As originally 






BAKERY equipment products of the American Machine & 

Foundry Co. A—Bake ovens for commercial use shown 
here in before and after stages. The problem here was to 
retain the same or related materials but to devise a more 
orderly exterior B—How the mixer advanced through 
collaboration (W. F. Dehuf). Old and the new in com- 
parable scale models, illustrating the elements of the problem. 
C—Before and after views of the bread wrapper (D. M. Finke 
and T. Jensen collaborating). 
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developed a definite feeling of unbalance was involved 
since there had been utilized a supporting structure for 
the operating table or decline which was at right angles 
to the decline and therefore not perpendicular to the 
floor. Thus, the central bridge seemed to be the un- 
stable element of the design and the first step in the 
logical approach toward making this a product of more 
pleasing appearance was to place the center bridge 
firmly on the floor giving emphasis to this vertical ele- 
ment by developing vertical lines on the casting. As 
may be noted in the accompanying illustration the name 
“Wood” and the bright beading in cast aluminum on a 
removable door further emphasizes vertical lines in giv- 
ing attention to the name. 

The second step was to horizontalize the oblique lines 
of the plate track. This was done by indentations in 
the casting making the structure stronger, horizontaliz- 
ing the projecting portions and at the same time re- 
peating the oblique lines of the plate track in an upper 
web on one side and a lower web on the opposite side. 
This made for balance in the machine yet carried out 
the movement of the work on the oblique. The axis 
of the work was emphasized by a panel at the top of 
the bridge and on the cylindrical housings at each end 
of the track. The electrical equipment, previously in- 
cluded in accessory fashion was built into the main 


body of the machine. 


OT ALL machine developments yield readily to 

even the most logical and reasonable of approaches. 

In some instances the exterior operating elements may 

be so complex that they cannot be easily simplified or 
(Continued on p. 104) 






































Citing experiences in the development of 
many appliances where hard-earned lessons 
have led to products which gained readier 
markets, Mr. Snyder has well proven his 
contention that pleasing appearance goes 
inseparably with better engineering to 
further the acceptance by the public of 
progressively improved merchandise 


HERE can no longer be any well-founded re- 

luctance on the part of executives to accept the 

high importance of proper design and styling in 
those products which must literally be sold across a 
counter. Vigorous competition, and the natural pas- 
sage of time, have taken care of the die-hard dissenters ; 
most of them are no longer with us. Thus, a discussion 
of lessons learned in appliance design may now be 
started at the point toward which we once worked as 
a climax for eye appeal is a definite and accepted saies 
factor. None are in a better position to testify to the 
soundness of that conclusion than those of us in the 
electrical appliance industry, where for so many years 
we were concerned with the “we * and not with the 
surface of our various products. 

A secondary but just as important conclusion which 
we can grant without argument is that an intelligent de- 
sign section in an appliance factory is a “must” ele- 
ment in manufacturing economy, first because it de- 
scribes, within certain broad limits, a pattern into which 
proposed devices must fall and thereby helps to elimi- 
nate cats and dogs; second, because it is under constant 
pressure to find the best and cheapest material desirable 
to do a particular job. 


LECTRICAL appliances demand special considera- 


tion from the designer or stylist, from the salesman, 


and from the executive, in respect to their form and 
appearance. When he has solved all of his other prob- 
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N today’s product development work the design 

division is an essential part of the manufacturers 
setup. Part of the G-E design section at Bridgeport. 
Ray Patten, G-E’s chief stylist in the foreground. 


lems, for example, the stylist still must contend with 
considerations allied with its electrically energized 
elements. It must be safe, it must pass Underwriters 
tests, it must be well insulated, perhaps it must con- 
ceal a complex and bulky transformer or other current- 
altering mechanism. If it employs a motor, that motor 
must be easy of access, for purposes of lubrication and 
service. If it employs electric heat, materials used 
must be heat-resistant but efficient, and the device so 


styled that it may be handled comfortably. Appliance 
design certainly cannot stop after it has satisfied the 
esthetic sense alone. All factors must be considered. 


BY CARL M. SNYDER 


MANAGER OF SALES 
APPLIANCE & MERCHANDISE DEPT. 
GENERAL ELECTRIC CO. 
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To the salesman, design is important in an appliance 
ecause it distinguishes his line, gives him an additional 
‘handle” which a potential customer can grasp, and en- 
ourages repeat sales. One of the most celebrated in- 
stances of this occurred with the General Electric Co., 
in the early days of refrigeration. For sound engineer- 
ing reasons, the first G-E refrigerators had the re- 
frigerating unit mounted on top of the cabinet. What 
was at first thought to be a handicap to consumer sales 
became a valuable distinguishing mark, and even today, 
when most G-E refrigerators are made with the unit 
concealed in the cabinet, any magazine illustrator or 
cartoonist who desires to indicate an electric refrigera- 
tor in his drawing, without further explanation, in- 
variably draws the unit “on the top.” In a world so 
full of electric irons, radios, and vacuum cleaners—to 
name three devices which look remarkably alike to a 


customer even when they bear different brand names— 
the contribution of the stylist is a necessary sales tool, 
not only in making the initial impression, but in 
identifying the line in the future so that it will be 
quickly and unmistakably recognized. 

The executive’s special interest in appliance design 
has already been mentioned briefly—as an identifying 
badge, as a sales accelerator, and as a production con- 
trol factor. 

The styling of electrical appliances, a major item 
today, has a rather interesting background, and one 
which probably goes far to explain the importance now 
attributed to it. In the beginning most electrical ap- 
pliances—in fact, all of them—were gadgets in the 
best sense of that term. Each one of them, as it ap- 
peared on the market, was usually an innovation, a 
novelty, rather than a refinement of a previous device. 
The automobile passed through the same evolutionary 
rocess. Each device was born when some individual 

a laboratory or workshop invented a way of doing 

job electrically, and like most inventions at birth 

id during adolescence, the result was a machine pieced 

gether out of odd parts. Americans have a very 
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descriptive adjective which they use in this connection— 
it is “haywire”. Once the device passed its preliminary 
tests (today this includes a marketing survey) it was 
redesigned for sale, and at this point the manufacturing 
and sales organization stepped in. The product itself, 
rather than the service it might offer, held the center 
of the stage, and interest was focussed upon mechanical 
features and price. Years might pass—and usually did 
—before any one in the manufacturing or selling or- 
ganization got around to considering whether or not the 
device fitted in with the appointments and the habits of 
the ultimate consumer. The changes made in those 
years constantly created obsolescent merchandise and 
cost every one a lot of money. 

Today we at least try to take a different approach 
to a similar problem and definitely look upon a new 
product—or a redesigned old one, for that matter—in 

terms of its personal serv- 
ice to the user. Important 
elements such as price and 


HINGS have been 

happening with 
other products too. 
(A) The old and 
new in washing me- 
chines and (B) the 
advent of the com- 
plete, integrated 
electric kitchen idea 
where (C) garbage 
disposal and dish- 
washing are annoy- 

ance freed tasks. 


operating features are not disregarded, by any means, 
but we know that if we can create a desire for that 
electrical service in the mind of the user, the other 
factors will take care of themselves. For example, a 
woman should not be forced to consider an electric 
range in terms of its triple oven, stainless steel top, 
one-piece construction, and full-floating oven doors, 
when it is so much easier to interest her in the con- 
venience of electric cookery and the charm which her 
kitchen will take on when it is organized along modern 
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lines. Electrical appliances today should not be thought 
of as separate, mechanical devices, but as almost un- 
seen elements in a well-ordered life. It is precisely 
at this point that design and styling enter the picture. 

Another factor in the disorganized past was the 
muddled and mixed-up distribution system. Too much 
of it still is with us. A toaster might be purchased at 
a drug store, a refrigerator at a furniture store, and so 
on. There were relatively few places of business where 
one manufacturer’s complete line of home appliances 
could be seen, and there was consequently no demand on 
the part of a dealer for coordinated ensembles bearing 
a family resemblance. Selling, like manufacturing, was 
a hit-or-miss process in respect to styling. 

We have heard much about functional design in re- 
cent years, and today we know that devices having clean, 
modern lines which follow and are a part of, the func- 
tions which the device performs are not only es- 
thetically acceptable but are cheaper to produce. Every 
time a knob, or punching, or decorative curlicue is elimi- 
nated on a toaster, for instance, the cost of producing 
that toaster is lowered. 

In our own case | think the feeling for modern 
styling was inspired in part by our larger products— 
such things as turbines and motors which were never 
planned to be decorative at all, but which suddenly 
turned out to be beautiful because they were designed 
of the most appropriate materials to do the most ef- 
ficient job, and to have the longest life. 


SOME EARLY DESIGN SHORTCOMINGS 


\X/ E HAVE only to recall features of yesterday’s 
electrical appliances to make the contrast be- 
tween thoughtless and thoughtful styling more striking. 
Yesterday’s radio was a phonograph cabinet, a piece of 
period furniture, to which a complex and little under- 
stood invention known as “wireless” had been added. 
For years radio designers carried the expensive, bulky 
cabinet figuratively on their backs while they tinkered 
with tubes and circuits—thinking only of price and 
features, not of the function of radio as a part of 
ordered home life. They forgot that the phonograph 
cabinet was primarily useful as a storage place for 
phonograph records. 

Yesterday’s electric range was perched off the floor 
on legs—hecause cookstoves had always had legs so that 
firewood could be piled beneath the stove to dry out. 

Yesterday’s electric washer—and a good many of 
today’s—was still an open-top washtub, yet the house- 
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WE HAVE come a long way 
along the road from yesterday 
and nothing could dramatize the 
progress made more clearly than 
the old and new in electric irons. 


wife does not have to use a 
scrubbing board or perform 
any of the other functions 
which make such a_ tub 
shape necessary, and she 
can use the work surface 
which the tub top repre- 
sents to good advantage. 

Yesterday’s electric mixer was a collection of odd 
kitchen tools connected to a motor. The designers 
thought they had accomplished much by bringing them 
together in a single device, but they had _ still not 
reckoned with the housewife who must move and 
store this rather bulky machine when it is not in use, 
and who more often than not preferred to stir, whip, 
and squeeze in the old-fashioned way rather than 
master the mixer’s habits. 

For years the refrigerator was an icebox with an 
electric freezing unit in the ice chest, and electric clocks 
were made with a case large enough to house an old- 
fashioned works and pendulum—despite the tiny size 
of the electric clock motor. The dishwasher was in- 
troduced into the American kitchen as a somewhat ter- 
rifying-appearing device, housed in its own cabinet, 
for which there didn’t seem to be any logical location 
without its getting in the way of everything and every- 
body. Thus the examples can be multiplied. By and 
large there was nothing fundamentally wrong with 
the appliances themselves, but they had simply not been 
conceived in terms of a consumer’s life. They matched 
neither his habits nor his interior decoration. 


ODAY I think we have come to recognize these 
T special needs for sound appliance design. With 
the gadget age behind us we are engaged in selling 
electrical living, not a motley array of products. To 
a considerable degree, the price that is put on the 
various elements of electrical living is affected and 
determined by what the consumer can pay. To meet 
the demand for lower prices all the skill of the designer 
must be employed in finding, newer, better, stronger 
materials—materials that cost less to produce, that can 
be shaped or fabricated more efficiently, that can be 
finished at less expense. He must conceal wiring and 
transformers and motors for the sake of safety and in 
the interests of long life and trouble-free service. He 
must protect the devices against harmful tinkering on 
the part of amateur mechanics. Finally he must exer- 
cise his talents as a designer and stylist in order that 
the finished product will attract favorable attention 
from a potential buyer—and, most important, will bring 
that buyer back for another appliance, and still another. 
The various table cooking devices must harmonize as an 
ensemble. The elements of an electric kitchen must 
fit together as a complete kitchen—not clash. 

It is interesting in this respect to note how styling and 
merchandising are developing the same theme today, 

(Continued on p. 110) 
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Product: Blue printer 
Product: Sound analyzer 
Product: X-Ray head 
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Product: Push button station 
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Award to: Machlett Laboratories 
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WITH THE JURY OF AWARD 


Invited to serve as members of the Jury of Award in the Fitth Annual ELECTRICAL 
MANUFACTURING Product Design Contest, quite as much for their frankness and 
sense of basic engineering and appearance design values as for their outstanding 
positions within the industry, the non-staff members faced an unusually difficult 
tasx this year. Entries in the competition were closely matched in several in- 
stances yet differences of opinion regarding which of the papers should be 
considered the outstanding four were fewer than in previous years. Below 
are the comments of those who determined the winners in the Fifth Annual 
ELECTRICAL MANUFACTURING Product Design Contest. The papers appear 
on following pages. 


B. P. GRAVES 


Director of Design 
Brown &Sharpe ManutacturingCo. 


@ “To have the opportunity to 
read and study the manuscripts 
prepared for this contest is con- 
sidered by me a rare privilege 
and has proven a_ wonderful 
and refreshing experience. 

“In the judging of these pa- 
pers, I was impressed with the 
diversified line of products being 
outlined and the infinite care that is being taken by the various 
organizations to give to the trade the best product possible, 
both from an engineering and appearance standpoint. 

“Another point most gratifying to me was the fact that other 
designing engineers apparently have the same viewpoint that I 
have held for sometime, that with closer coordination of me- 
chanical and electrical engineers, a much better use and a 
wider application can be made of the natural functions found 
in the electrical motor and its controls. Much improvement has 
been made in the control field which permits the engineer to 
make better use and obtain a more efficient product. 

“T feel that all of these papers 
show very strongly this inclination 
and I look forward to a much 
bigger and better contest along a E 
this line next year.” 


W. D. TEAGUE 


Industrial Designer 


@ “The experience of study- 
ing the papers submitted in the 
Fifth Annual ELectricAL MAN- 
UFACTURING Product Design 
Contest was an interesting and 
informative one. I was im- 
pressed by the clarity of pres- 
entation in practically all of 
these papers, as well as the in- 


telligence and effectiveness of 





the work which was described by the various authors. 

“Naturally I was deeply interested in the solution of the 
problems from the angle of appearance design, as I did not 
feel myself qualified to judge the electrical engineering ad- 
vances accomplished in many instances. 

“In almost all cases the final form of the product was the 
natural evolution from the functional and manufacturing re- 
quirements, as it should be. In only one or two instances was 
there any attempt to ‘decorate’ 


the product. Designs were ro 


simple, direct and logical. I a \ _— 


‘ ° : c — —_— VLA” 
feel this speaks very highly for C \ St on 
the present quality of American | ™ ; 


engineering design. 
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D. G. SMELLIE 


Chief Engineer 
The Hoover Co. 


@ “The Fifth Annual E xec- 
TRICAL MANUFACTURING Prod- 
uct Design Contest provides an 
unusual opportunity for the di- 
rect comparison of design proc- 
esses and the resulting product. 
It is true that the products may 
be examined individually in 
their final form when placed 
upon the market, but it is seldom that we can review the 
progress from the idea to the finished article. 

“In my review of the contest papers I was deeply impressed 
with the many splendid analyses of the problems undertaken 
and the step by step progress towards solutions that would fill 
the requirements as disclosed by the preliminary studies. It 
is my feeling that the design-engineering’ group of American 
industry must profit greatly from such logical and well cor- 
related attacks upon its several problems. 

“In addition to complimenting the authors on their splendid 
presentations, I wish to convey 


to them my appreciation of the 

many stimulating ideas result- 

ing from a critical review of . 
the papers.” 


E. R. SEARLES 
Editor 
ELECTRICAL MANUFACTURING 


@ “So stimulating and re- 
vealing is the experience of 
serving on the Jury of Award 
for successive ELEcTRICAL MAN- 
UFACTURING Product Design 
Contests that it becomes a look- 
ed-for experience of real conse- 
quence. Far from evidencing 
lessened vitality, each new 
competition shows cumulative attention devoted to engineering 
and appearance factors. Each is stronger than its predecessor. 

“The winners this year cover a wide variety of electrically- 
energized products. Some superb craftsmanship in the han- 
dling of materials, performance requirements, economic factors 
and application of engineering principles has been consistently 
shown. There is not even a hint of spurious functionalism in 
the appearance design of any of the winners. 





“This is perhaps as good a place as any to pay unreserved 
tribute to the non-staff jury members who gave unstintingly 
of their time, and even leisure hours, to concentrate upon the 
far-from-easy task of determining 
which contestants should be the 
winning ones. More conscientious 
and painstaking efforts would be 
hard to imagine—or invite.” , 
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Faster, faster and at lowered costs, is the 
insistent urge behind successive product 
developments in the blue print machinery field. 
One man operation. Centralization of all 
controls. Fully electrified processing. 


So, at 24 ft. per min. the paper runs through 
Pease Model 29. Efficiency at a high peak 

even the heat from the lamps conserved to dry 
the processed paper. Interesting design ac- 
complishment in an important product group. 


@ Many electrical elements of motorization, control, 
light, heat and regulation enter into the new Pease 
blue printing machine. This view shows lamps tipped 
forward for trimming, asbestos glass curtain, control- 
panel, gear reduction, drive motor, cooling system. 


POWER, LIGHT AND HEAT 
IN A HIGH SPEED BLUE-PRINTER 


HERE are many factors involved in the processes 

of modern industry and vitally important among 

them is that transition between draftsman’s pen 
and production—the blue prints, which translate engi- 
neers’ original plans into working diagrams for every 
function of manufacture. It is an interesting but un- 
fortunate fact that this step has always been taken 
pretty much for granted. 

However, modern industrial progress has imposed 
such requirements upon existing blue printing machines 
as to gradually step up their speed and efficiency until 
the users now expect hitherto unheard of performance. 

Prior to the New Pease Model 22 Continuous Blue 
Printing Machine, the development of blue printing 
equipment just about kept in step with these demands. 
Model 22, however, exceeds the demands and finally 
gives industry a machine capable of fulfilling all of its 
requirements—a machine which demonstrates how blue 
prints should really look and how quickly and inex- 
pensively they can be made. 

This Model 22 is not a new invention (although 
there are a number of new patented features in it), 
but it so completely revolutionizes the use of the basic 
elements of blue printing that it assumes the character 
of discovery. 


BASIC PROCESS DEFINED 


LUE PRINTS may be defined as prints, negative 

or positive, created by the exposure of certain potas- 
um ferro-cyanide formulae to powerful light sources. 
racings or opaque areas superimposed upon sensitized 
iper in such a way that they obstruct this exposure 
\use variations to occur between the reduced and un- 
duced chemicals. Hence areas of exposed (reduced) 
emical may be developed into a solid blue whereas the 
irtions beneath the opaque lines (unreduced) may be 
ished clear of chemical and remain white, the usual 
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color of the raw paper stock. Thus a positive tracing 
will be duplicated with white lines on a blue field or a 
negative may reproduced with blue lines on a white 
field. This process differs from the photographic 
process in the relative sensitivities to light. Blue print 
chemicals are slow to react to ordinary daylight and so 
may be handled in the open. But, of course, a very 
powerful actinic light source must be used for exposure 
and the carbon are lamp has been most widely and suc- 
cessfully used for this purpose. After exposure blue 
prints must be washed free of unreduced chemical, de- 
veloped, and then washed again to eliminate excess 
developing chemical. They are then dried for use. 
These are the essential elements in their production. 

Requirements. 1940 manufacturing is predicated 
on speed, accuracy and efficiency. No longer is the 
old “three unit” method of making blue prints possible, 
and not much longer will the current models of heavy 
production blue printing machines be adequate to meet 
the heavy demands. 

Prior to about 1910 the sun was relied upon for 
the exposure of tracings upon sensitized blue print 
paper, and simple tub washing and rack drying com- 
pleted the process. Since 1910, however, when Mr. C. 
F. Pease invented the first complete machine for print- 
ing, washing, and drying in one continuous operation, 
development has been rapid. 

We feel that our engineers have now, with an eye 
toward progress and advanced design, created in Model 
22 an equipment which finally comes infinitely close to 
perfection in this all-important process. 
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@ Functionally de- 
signed to performance 
requirements and skill- 
fully engineered for 
maximum production 
and reliability standards 
the new Model 929 
Pease blue printer is a 
well-thought-out pro- 
duct design and bears 
little resemblance to the 
first complete blue print- 
er machine of 1910 


Here are the basic engineering-design problems which 
faced Chief Engineer H. J. Brunk of the Pease Com- 
pany and his staff in undertaking this product design 
development. 

1. How to produce high quality prints, 1.e., ac- 

curate, contrasty, non-fading, flat. 

2. At high speed (or low speed at the operator's 
discretion) i.e., from 1 ft. per minute to 20 ft. 
per minute or above. 

With low energy consumption and simplified 
heat control, i.e., even and uncontrolled dis- 
tribution of heat for drying, using either gas or 
electricity in the smallest possible quantity. 
Yet with greater control of exposure elements, 
i. e., to enable the operator to regulate accurately 
for variance in tracing densities. 
Accompanied by machine durability and accessi- 
bility, i.e., all parts easily cleaned, lubricated 
and adjusted and capable of long life. 
. And emphasizing attractive design of all of 
these above features in a modern exterior. 

To fit all of these requirements into a whole pattern 
each feature was considered in its relation to every 
other until the result could prove the maximum use of 
space and operating efficiency. 

Lamp Control. The cry for speed and more speed 
has put a terrific strain on methods heretofore used. 
In previous machines with tracings going through the 
printer at 20 ft. per min. the operator had to be some- 
what of a genius to compensate for the variance be- 
tween pencil and ink lines and new and old tracings. 
Now at 24 ft. per min. the Pease Model 22 licks this 
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problem with the first adjustable lamp control ever 
developed for blue printing which gives the operator a 
choice of three amperages in his actinic carbon arc 
lamps. With his machine running at top speed he 
may give maximum exposure to new ink tracings with 
no fear of weakening his lines. For old pencil tracings 
which have a low degree of opacity he can lessen his 
amperage to suit. Any further requirements can now 
be handled by the use of an asbestos screen which 
follows the curvature of the contact glass. Thus is 
printing (exposure) reduced to the simplest formula. 

Horizontal Wash. The step |following the printing 
is the washing of the exposed sénsitized paper to free 
it from excess and unexposed chemicals. In all previ- 
ous machines for blue printing the principal method of 
washing has been the “vertical” type in which the paper 
has travelled an “up and down” course with spray jets 


@ These switches (A) control the heating elements through 
a control panel master switch. B—Lamps and cylindrical 
contact glass tip forward for cleaning and adjustment. 
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ained upon it from various angles. We found that 

ere were two faults in this method from the stand- 

int of super speed operation. 

First, the washing is inadequate (a simple spray 

es not amply wet the paper or dissolve excess chemi- 
al at high rate of paper speed). 

Second, the tension upon the paper caused by its 
own wet weight in these vertical positions causes 
wrinkles and stretching. A further drawback is the 
“bleed” effect caused by the flow of water carrying the 
surplus chemicals over white portions of the paper. 

These problems have been solved in our new design 
by the use of horizontal tank washes which amply wet 
the paper and allow it to float easily without tension. 
In fact the easy floating of the paper and the free cir- 
culation of water in all directions practically eliminates 
bleeding. 

Quick Change. Flexibility is materially enhanced 
by the simple lever arrangement which makes possible 
an instantaneous change from blue printing developer 
(potash) to negative developer (hypo). Two chemical 
tanks are placed side by side just above the first tank 
washer. With one lever position the paper is immersed 
in the hypo solution in one tank and held clear of the 
potash applicator roll in the other. With another lever 


@ As Pease design decisions were made. Around 
the planning table, left to right, Chief Engineer H. J. 
Brunk, President Thomas Lord, Superintendent K. N. 
Nirison, Vice President W. E. Pashley, and Assistant 

Sales Manager A. F. Jacobs. 


position, quickly achieved, the reverse becomes true 
and the paper clears the hypo tank and comes into 
contact with the potash applicator roll. There is no 
delay for changing solutions and cleaning tanks and 
all kinds of work may be handled efficiently in the 
same run. 
Multiple Drum. In order to evenly and adequately 
dry this paper that has become thus efficiently saturated, 
e old “oven type” air dryer had to be discarded. 
ven simpler forms of drum dryers needed revamp- 
g—remember, high speeds of above 20 ft. per minute 
ere the goal and at that speed an even distribution 
' heat over an extended area had to be provided. 
Here horizontal treatment—an entirely new con- 
ption—again proved effectivé and nine 8 in. diam. 


rIFTH ANNUAL PRODUCT DESIGN NUMBER 


@ Two views 
of the quick 
changeover 
chemical appli- 
cator as seen from 
different sides. 
A—With the 
Paper immersed 
in hypo and free 
of the potash 
applicator roll. 
B—Paper clear 
of hypo solution 
and in contact 
with potash 

applicator. 


aluminum drums were arranged in two _ horizontal 
banks of 5 and 4 drums each, parallel to the width of 
the machine and so placed that efficient drying, con- 
venient operation and compactness were optimum. 


NOVEL HEATING CONTROL ADOPTED 


T BECAME obvious at this point that a simple 
switch arrangement would be inadequate for com- 
plete control of the heating elements in these nine drums 
in the case of the all-electric machine. Even distri- 
bution of heat under all temperature conditions was 
required for smooth performance. Hence a clever use 
of the new saturable, reactance control was developed. 
These reactors are composed of a conventional ac. 
winding and a high resistance de. winding. The ac. 
winding is of sufficient reactance to prevent the passage 
of ac. to the drums until the dc. winding is energized. 
As the de. winding becomes energized with a small 
amount of dc. the ac. winding loses its reactance in 
direct ratio. The dc. is supplied through an electronic 
full wave rectifier and controlled with a 1,000 ohm 
potentiometer having approximately 260 steps. As the 
potentiometer is revolved to increase de. flow to the de. 
winding of the reactor, the ac. winding loses its re- 
actance and permits ac. to flow to the heating elements 
the same amount to each element. Thus is the oper- 
ator from his feed table position able to regulate his 
entire heating condition through a very wide range of 
temperatures. 
ag US consider this machine from stem to stern 
and see just wherein the advance in design lies. 
The operator’s job is to manipulate the entire machine 
and at the same time feed tracings into the printer for 
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exposure, hence all controls which can possibly be 
placed at the feeding position must be so arranged for 
operation. 

the operator has before him a 


convenient, accessible 
With 


generous feed table under which are placed two paper 


this machine, 


roll brackets for the sensitized paper he intends to use 
This paper he will have ‘hreaded through the entire 
machine by use of the automatic hand threading device 
operated by a simple crank arrangement on the left side 
of the machine. 

He will first inspect his tracing for density and lay 
it upon the sensitized paper. He will now select his 
machine’s linear speed by a combination of the gear 
reduction lever (low, high, neutral) just by his left 
hand and a rheostat speed control just to his right. A 
tachometer on the control panel gives constant check 
on drive motor rpm. He will then select the amperage 
of his lamps (according to the nature of the tracing) 
and allow the tracing to proceed into the exposure area. 

If he has a tracing of different density already in 
the printer he may want to make use of the special 
asbestos curtain which he can manipulate (also from 
the operating position) to follow the lower edge of 
the preceding 
so as not to mix the two different exposure conditions. 


tracing as it rounds the exposure glass 


After the exposure, the tracing returns by itself to a 
tray just above the feed table ready for repeating. 
The continuous sheet of sensitized paper, now with 
an image of the tracing upon it, proceeds into the first 
tank Here 
removed and the paper is conditioned for chemical de- 
From the first tank the paper 


horizontal wash. unexposed chemical is 


velopment. continues 


into a second “clear water” wash which perfects the 


\fter the chemical 1s applied the now 


washing job. 
developed and darkened print travels through a final 
horizontal tank bath where excess developing chem- 
icals are removed. 

\s a final scrub the paper goes through a short ver- 


tical spray wash on its way up through an optional 
squeegee into the drying system. All of this operation 


may have been made at rate of 24 ft. per minute of 
paper speed. 

The wet paper must now be dried—still at this rate 
of speed. If paper is dried too quickly considerable 
stretch occurs, if dried too slowly it wrinkles, or it 


@ R. W. Bentley, 
Associate Designer 
and Author. 








™@ Here is an 
assembly view of 
the blower sys- 
tem. In left fore- 
ground, the 
blower which 
forces circulation 
of air over the 
lamps. Directly 
beneath is the 
suction drive 
motor and below 
that the pipe ex- 
hausting hot air 
from the printer 
This pipe leads 
the hot air back 
to the dryer 
where it is eject- 
ed across the 
paper between 
the drying drums. 


may develop a combination of the two faults or not be 
completely dried at all. 
erable problem. 

Gas Model. In Model 22 the operator has this dif 
ficult stage under constant control. If his machine is 
heated by gas, he can regulate the total amount of 
drying heat by valves placed upon each individual 
drum. A master switch at the left front of the ma- 
chine cuts the heating elements in or out at will in 
either the gas or electric heater model. 


Hence the drying is a consid 


If he chooses to slow his machine speed for exposure 
variance and here is a very important point, the dry- 
ing heat distribution is so balanced that a critical tem- 
perature is avoided and he may run at a high speed 
temperature for any convenient length of time without 
changing his drying heat and have no fear of over dry- 
ing. A special thermostat, also, automatically cuts off 
all heat if by chance too much heat is generated. 

All-Electric Model. If the machine is heated by 
electricity, use of reactors and a potentiometer is sub- 
stituted for the gas control as described above and the 
operator can regulate his drum temperatures from the 
operating position over 260 electrical degrees. This 
ideal machine, electrically operated throughout, is the 
epitome of blue print machine design. An operator 
can carry on his entire operation (except for inspec- 
tion) without leaving the feed table. 

In any case a maximum of valuable operator time 
is saved by the expert design which achieves efficiency, 
simplicity, and convenience in one fell stroke. 

Wind Up. After drying and ironing to a hitherto 
unheard of flatness the continuous sheet of prints ap- 
proaches an optional wind up device which permits 
open core rolling for subsequent trimming or a spindle 
core wind up for permanent storage. Of course the 
prints may be trimmed immediately in which case 
neither wind up is used. 

An added refinement and economy factor is the use 
of a forced draft to cool the lamps and resistance coils, 
and at the same time help dry the paper by exhausting 
the heated air into the drum dryer system. 
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\ blower is located at the right side of the printer 
hich forces a column of air across the are lamps. 
in the left side of the printer this air is sucked down 
nd piped through the enclosed resistance coil box. 
‘rom here it is directed under pressure through a con- 


cealed pipe to the right side of the dryer where it is 


finally blown across the paper between the drying drum. 

Mechanically, we feel the design to be as perfect 
vith respect to parts and materials as it can be made. 
Unusually high grade motors are used for the drive 
ind cooling system. All main drive bearings are 
“sealed for life” and all other bearings are ball bearing 
and easily lubricated. The resistance coils, reactors, 
rheostats, potentiometers and other electrical equipment 
have been chosen for their reliability and high level of 
performance. 

The frame of the entire machine (which consists of 
four sections—printer and three sections for the washer 
and dryer) is welded, bolted and trussed according to 
exceptionally rigid engineering specifications. We have 
endeavored in every way to make this the finest blue 
print machine ever built. 


DESIGNED FOR APPEARANCE, TOO 


(5 RATIFYING measure of the pleasing appearance 

is the fact that several purchasers have contrived 
to place their machines in the front display windows 
of their shops, exposed to public view rather than in 
the back room as is the usual custom. 

In spite of its size Model 22 looks trim and small. 
The sheet metal covering stresses a horizontal motif 
made possible by the new horizontal mechanical design. 
This use of the horizontal follows the trend toward 
the speed line of natural air flow and lends a “grey- 
hound” air to an otherwise cumbersome equipment. 

At corners and edges well planned radii were used 
to blend each section into each other. The base of the 
machine extends the entire length from front to rear, 
although functionally the machine is divided into two 
parts—the printer and the washer and dryer, and gives 
a pleasant effect of solidity without being massive. 

Color. A carefully selected neutral 1 
enamel further tends to minimize the feeling of mass 


grey over all 
and dead weight at the same time that it rests the eyes 
of those in constant association with it. This grey 


enamel is baked on with a satin gloss finish which is 





@ Showing the lower guard removed (left side) 
for easy cleaning of drain pipes and sump. Main 
drive chain has sealed bearings with lifetime 

lubrication. 


hard to damage and easy to keep clean. Control knobs 
and dial plate are either chromium plated or red enam- 
elled and give a smart and pleasant contrast to the rest 
of the machine. 

Functional. There were two major requirements 
which affected the functional design of the exterior, 
namely, accessibility of the tanks, drums, controls and 
paper within the machine, which must be at all times 
unhampered by covers of any kind, and the simple 
removal of any coverings for inspection of such sec- 
ondary equipment as drive mechanism, drains, and 
electrical or gas heating units. 

Our answer to these requirements has been to leave 
ample openings throughout. The washer and dryer 
covering represents a bridging of horizontal members 
over openings as large as the frame itself which permit 
an operator to thrust head and shoulders into the wash- 
ing tank portions. At the ends of the drums louvers 


(Continued on p. 68) 


@ Ail controls have been carefully centralized and 
co-ordinated wherever possible. A—Here the oper- 
ator feeding a tracing into the machine is using the 
saturable reactance control of lamp amperage to adjust 
his exposure speed. B—This potentiometer heat con- 
trol is for the drying units. The small round knob is for 
the gear reduction control while the snap switches in 
the background adjust the drying units. C—Shown 
here are the threading device crank, thermostat, fuse 
box (for the three individual drums) an indicating 
lamp and the louver arrangement. €. 
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@ Before re-design (A) the two-button station ¥ 
was enclosed in a drawn steel box with a stamped © 
cover and was black enamelled. After re-design 
(B) the exterior surfaces were a black molded 
plastic cover and die-cast base. The re-styling of 
the exterior called for accompanying engineering 
progress and the old mechanism (C) gave way to a 
new design (D) where all terminals and wiring are 
out in the open, making wiring and inspection easy. 









USH-BUTTON stations for operating magnetic 
motor starters are familiar units wherever motor- 
driven machines are used. They have been de- 
veloped along more or less uniform lines, differing 

chiefly in the ways in which they meet service require- 

ments of a special nature where water-tight, explosion- 

proof, and other types of push buttons are needed. 
Sut these great advances made in the improved ap- 

pearance of machines have left the conventional push- 

button station, with which industry is so familiar, as 

much out of place on a modern machine as an old- 

style windshield on a modern automobile. Because 
push-button stations, along with other electrical equip- 

ment, must keep pace with the style trends of industry, 
Allen-Bradley decided to redesign their units. 


NEW MATERIALS, NEW MECHANISM 


Now, re-designing an industrial device involves far AWARD PAPER 


more than re-styling its exterior or adding a touch of 


N 
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modernism to its appearance. It is important that the PRODUCT DESIGN CONTEST 


designer also consider the engineering aspects of the 
ll iS le in gr PSE ALLEN-BRADLEY CO. 
problem and, if need be, give attention to interior as 
well as exterior design. For example, in re-styling our 
push-button stations, it was found desirable to develop 


a wholly new mechanism for the modernized exterior. button “Start-Stop” station—since this will show how 
While the Allen-Bradley line includes several hun- the entire re-designing problem was approached and 

dred variations of push-button stations as to types, the solution applied. 

number of buttons, mountings, and other details, this The old-style push-button station, as offered by us, 

discussion will be confined to the development of only was developed about twelve years ago, and was emi- 

one of these types—the familiar standard-duty two- nently satisfactory. However, when it was decided to 


re-style this station, it was considered advisable to elimi- 

nate certain structural disadvantages of the old mechan- 
Chief Engineer Gustave O. Wilms of Allen-Bradley. ism. Among these were the difficulty of installing the 
mechanism in machine bases and the fact that in the 
old design finely divided metallic particles, lint, and 
dust sometimes interfered with the operation of the 
push buttons. 

Our engineers, therefore, turned their attention, first, 
to the structural problems of the mechanism itself. 
To devise one that could be readily mounted in ma- 
chine bases without the use of the standard station 
enclosure, it was necessary that the mechanism be 
wholly self-contained—that is, it must be a complete 
assembly in itself, able to function properly in any 
position or location without an individual enclosure. 

In the older design each button is attached to a 
horizontal bar or plunger which actuates the movable 
contacts. When either button is depressed, it acts 
against the force of a coiled spring, which returns the 
button to its normal position the instant the finger is 
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Starting with a willingness to consider the 
push button station without those limitations 
which previously surrounded it, Allen- 
Bradley engineers have created a wholly 
new product which only functionally re- 
sembles its predecessor. Resourcefulness 
and open-mindedness again lead to notable 
accomplishment. 


removed. Pressing the button makes or breaks the 
push-button control circuit, depending upon the way 
in which the contacts are arranged. 


HOW TO MAKE IT SELF-CONTAINED? 


a HE OLD push-button mechanism was not self-con- 

tained, since it required a backing plate or other 
surface to compress the coiled springs which held the 
huttons in their normal positions. Since the back of 
the enclosure served as the backing plate for these 
springs, to install the mechanism without the enclosure 
would require a suitable plate to be substituted for the 
back wall of the box. 


NEW APPEARANCE 


To attain a self-contained design, the compression 
springs in the new mechanism are placed between the 
contacts and the buttons, and the contacts themselves 
are mounted in a narrow, compact molded plastic block, 
which also supports the contacts, terminals, and push 
buttons. This construction encloses the contacts on all 
sides, thus preventing the connecting wires from acci- 
dentally grounding the contacts or interfering with 
their operation. 

Mounting lugs are riveted to each end of the molded 
block. These lugs support the entire mechanism, instal- 
lation being similar to that of a standard electric wall 


@ Through skillful handling of surfaces and 

their close fit the new design protects the mechanism 

against dust and all other fine particles. Old (A); 

new (B). U-shaped plastic cover permits open side 
box and elimination of insulation lining. 
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outlet. This self-contained mechanism may be installed 
in any enclosure or framework that is drilled to fit the 
two supporting lugs. No back plate is needed. 

In the older mechanism, the terminal strips were 
brought out at the sides to allow connections to be 
made conveniently from the front. With this con- 
struction, the very small clearances between the ter- 
minals and the sides of the enclosure made it necessary 
to line the sides and back of the box with insulation. 

In the first re-design of the new push-button mech- 
anism, the terminals were brought out at the back to 
eliminate the need for the insulating lining. This con- 
struction, however, made inspection difficult—an_ in- 
herent disadvantage of all constructions having hidden 
terminals. Also, since the connections would have to 
be made before the mechanism was installed in the box, 
there existed the possibility of these connections work- 
ing loose. In the final design, the terminals were again 
brought out at the side, but the need for an insulating 
lining in the box was eliminated by using a box having 
open sides and fitted with a molded plastic cover. 

Since the new mechanism was more compact than 
the old, the two buttons had to be moved closer to- 
gether. In the first re-design of these buttons, their 
size was reduced to obtain the necessary clearance be- 


IN THIS RE-DESIGN 


tween the bottom edge of the upper button and the 
top edge of the lower button. A reduction in button 
size, however, was not desirable, since the large, prom- 
inent buttons, with their plain “Start” and “Stop”’ let- 
tering, was a noteworthy feature of the old station. 
This problem was solved by shifting each button slightly 
off center on its button-support bar, the top button being 
raised and the bottom button lowered, without chang- 
ing the positions of the support bars themselves. As 
a result, the button size was actually increased. 

For a push-button mechanism to be adaptable for 
ready mounting in a machine base, it must be more 


© The old mechanism (A) is not readily adapt- 

able to use outside its own enclosure, since a back 

plate is required but the newer mechanism (B) is 

self-contained and has lugs at the top and bottom 
for supporting it on a base or framework. 
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than self-contained ; it should also be of the flush type 
that is, the entire unit, except the two push-buttons, 
should be located behind the plane of the two mounting 
lugs. Such a construction allows the flush mechanism to 
be installed either as a flush-mounted push button or 
in a surface-mounted switch box. 

In the old push button, the mechanism was secured 
to the back of the enclosure. It had no mounting lugs, 
and hence did not lend itself readily to installation in 


The old 


mechanism had two shanks molded integrally with the 


machine bases or other special enclosures. 


molded plastic base of the mechanism each shank fitting 
over a threaded stud riveted to the back of the enclosure. 
held the 
mechanism firmly in place, with the far end of both 
shanks resting against the back of the enclosure formed 


Each stud was provided with a screw which 


by the metal box. 

The mechanism of the new push-button station, as 
already explained, is not supported at the back, as in 
the case of the old station, but is held in place by means 
of mounting lugs at top and bottom so located as to 
make the mechanism a flush unit. 


FOR BEST SERVICE CONTINUITY 


ITH THE mechanism now re-designed to sat- 

isfy the new structural requirements, attention 
was given to designing an enclosure that would make 
it difficult for dust and other fine particles to enter 
and would harmonize with modern trends in machine 
styling. 

The enclosure used with the old push-button station 
was a drawn steel box, about the size of a conventional 
The box had 
four sides and back, with rounded corners, two lugs 


wall outlet, with a stamped steel cover. 


being provided at top and bottom for holding the cover 
by means of two screws. The cover was slightly larger 
all around than the box, and the edges rounded. <A 
feature of the cover was a sleeve or guard, surrounding 
the “Start” button to prevent accidental operation by 
The 
box had conduit knockouts at both top and bottom. 
The box and cover were black enameled, inside and out. 

The mechanism of the old push-button station was 
sometimes subjected to accumulations of lint, dust, 
metallic filings, or other fine particles from the atmos- 


any object leaning or pressing against the cover. 


phere, which interfered with the proper functioning of 
the station. One objective in re-designing was to make 
J 5 5S 


the entrance of such particles so difficult as to assure 
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@ Here are Designer Woodrow De Smidt and 
Chief Draftsman William Steenweg who collabor- 
ated with Mr. Wilms in the development of the 
new A-B push button station. 


plastic cover with flanged edges that slipped over the 
edges of the box to keep out undesirable metallic 
particles and dust. To eliminate the need for lining 
the box with insulation, the terminals were placed at 
the back of the mechanism, as already explained, which 
required that the box be made larger. Though this 
re-design was more desirable than the old from the 
standpoint of keeping out dust, lint, and metallic parti- 
cles, the box and cover looked clumsy and their larger 
size was undesirable. 

Finally, a box with open sides, and a U-section cover 
to fit over the front and both sides was developed. By 
providing a cover made of an insulating material, it 
was possible to bring the terminals out at the sides 
of the mechanism for connecting from the front, with- 
out the necessity of an insulating lining to the box. 

\Vith the cover removed from a box of this design, 
the entire push-button mechanism, including terminals 
and wiring, is out in the open. Thus, wiring is facili- 
tated, connections are easily made, and all wiring can 
be readily inspected. 

In developing a box with open sides, punched steel 
construction first considered. The chief disad- 
vantage of this design was its high manufacturing costs. 
Finally a box of die-cast construction was adopted. 
This die-cast box, considered from every angle, was a 
more desirable article than the steel box, and it was 
actually less costly, its manufacturing costs being no 
greater than the original box of drawn steel. A high- 
strength molded plastic material was chosen for the 
cover, since it was of an insulating nature and also 


Was 





freedom from trouble in this respect. The first re- because it adapted itself readily for styling. Ribs 
design of the station enclosure employed a drawn steel molded on the inner surface gave the cover added 
box, similar to the former box, but having a molded rigidity and strength. 
WHAT THE RE-DESIGN TANGIBLY ACCOMPLISHED 
Protection Connected) Ease | Position | Insu- |Base with | 
Appear- Self-Con-| Flush- | Against From of when | lating} Open | Con- 
ance tained | Type Dust Front |Wiring Installed Lining Sides _ tacts Box Cover 
Old Station Fair No No Poor Yes Fair Vertical Yes No Copper Drawn Steel Stamping 
First Same as Molded 
Redesign Poor (a) Yes Yes Fair No (6) | Poor (Vertical No No Copper) old Unit (c) | Plastic _ 
; Vertical & Silver | Die Casting | Molded 
New Station Good Yes Yes Good Yes Good Horizontal No Yes Alloy Plastic 





(a) Box was larger than old unit, and box and cover looked clumsy. 
(b) If designed for front connection, box would have to be lined with insulation. 


(c) Later considered punched box with open sides, but found it too expensive. 
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To make it difficult for dust and other fine particles 

» enter, the box was cast with square grooves along 
he top and bottom edges. Ribs on the molded cover 
itted snugly into these grooves, The two straight edges 
f the cover also fitted into grooves in the base. Thus 
ill seams between the cover and the base acted as 
barriers against the entrance of fine particles and of 
netallic filings such as are produced in high-speed grind- 
ing operations. 

The problem remained, however, of obtaining a simi- 
larly effective seal between the buttons and the cover. 
xcept for those brief moments when they are operated, 
the buttons are always held by spring pressure in their 
normal position, and therefore only this position of the 
buttons had to be considered. The solution to the 
problem lay in molding the buttons with a bottom 
flange, which fits into a recess in the cover. This con- 
struction is very effective against the entrance of dust 
when the buttons are in their normal position, and 
provides some degree of protection even while the 
buttons are depressed. 

The tongue-and-groove effect provided by the ribs 
on the cover and the grooves in the base causes the 
cover to grip the base firmly so it can be removed only 


A 


@ The contacts (A) in the 
new mechanism are enclosed 
on all four sides, preventing 
wiring from interfering with 
their operation. The buttons 
(B) have mounting slots that 
permit them to be turned 90 
or 180 degrees allowing the 
f same push-button station to 
be used for both vertical and 
horizontal installation. By 
using different sizes of slots 
and mounting bars, accidental 
B interchange becomes im- 
. possible. 








Therefore, one 


by a straight pull away from the base. 
screw is sufficient for fastening the cover to the base. 

Since the new cover is flush with the surface of the 
Start’ button, the sleeve used on the old cover to 
revent accidental operation of this button is omitted 


1 the new design. This sleeve and the protruding 
uttons detracted from the appearance of the old sta- 
on; so in this respect, also, the new station is an 
nprovement over the old. 

Having thus disposed of the essential mechanical 
‘quirements for a push-button station, the next con- 
ideration was that of modernizing the exterior of the 


new station to reflect the present trend in product 
styling. This phase of the design problem was handled 
in co-operation with Barnes & Reinecke, of Chicago, 
who specialize in industrial design. The final design 
has a sleek black cover surface broken by vertical 
groovings where the sides and front of the cover meet. 
This produces an effect of design simplicity that adds 
distinction to the enclosure, and offers a pleasing con- 
trast to the crude appearance of the old push-button 
station with its paneling and complexity of lines. 


TOUGH two-button push-button stations are gen- 

erally installed vertically, with one button above 
the other, horizontal installation is sometimes preferred, 
especially when the buttons are used in a machine hous- 
ing. Since the buttons are prominently identified with 
“Start” and “Stop” legends, lettered for the vertical 
position, they are not as well adapted for horizontal 
installation. Rather than provide a special station for 
horizontal installation, it was decided to make a change 
which would allow installation in any position without 
detracting from the desirable features of the new design. 

This was accomplished by providing two slots, at 
right angles, in the back of each button. To mount 
a button in place, one of these slots is slipped over the 
end of the button-mounting bar. Thus the button can 
be turned 90 or 180 degrees in either direction. 

With the push-button station connected up, an acci- 
dental interchange of the “Start” and “Stop” buttons 
would result in confusion and might create a dangerous 
situation. To prevent any possibility of an exchange 
of buttons, the slots and mounting bar of the “Start” 
button are made smaller than for “Stop.” 

From the standpoint of maintenance, a most impor- 
tant feature of the new push-button station is the sub- 
stitution of patented cadmium silver alloy contacts for 
copper contacts. Though the copper contacts in the 
old push-button station have given general satisfaction, 
they may become corroded, with resultant arcing and 
burning, due to moisture and chemical vapors and 
gases in paper mills and chemical plants. The silver 
alloy contacts, used in the new push-button station, are 
not affected by such atmospheric conditions, and any 
oxides that form do not cause contact heating, and 
there is never any need for contact filing or cleaning. 
The adoption of silver alloy contacts was an important 
step in producing a push-button station that is free 
from all maintenance and contact troubles. 


AJOR advantages of the new Allen-Bradley push- 

button station over the older conventional unit 
may be summed up as follows: (1) Modern styling 
makes the unit harmonize with today’s machines; (2) 
the self-contained mechanism allows the unit to function 
independently of its enclosure; (3) the flush design 
adapts the unit readily for installation in any machine 
base or other special enclosure; (4) the new construc- 
tion eliminates the possibility of dirt interfering with 
its proper operation and satisfies the requirements for 
a general-purpose station that can be used in machine 
shops and other places in the presence of filings, lint, 
and dust particles; (5) all terminals and wiring are 
out in the open; (6) cadmium silver alloy contacts 
eliminate all contact maintenance; (7) special buttons 
allow both vertical and horizontal installation. 
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@ Somewhat con- 
ventional in appear- 
ance (A) but free from 
the usual dress-up and 
ornamentation efforts 
working face of 
many portable test de- 
vices the new General 
Radio sound analyzer 
is a remarkably logical 
development. 
Note the sturdy 
ruggedness and 
plicity of the chassis. 


the 


so 
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INDUSTRY NEED BRINGS | 


ROBLEMS in the measurement and control of 

noise and vibration have recently become of su- 

preme importance to the designer and manutfac- 
turer of electrical and mechanical devices. Noise is 
now generally recognized as one of the prime causes of 
nervous disorders and low efficiency in industry, and, 
accordingly, the success or failure of many modern 
machines depends to a great extent upon the quietness 
with which they operate. In the case of many mechan- 
ical types of consumer goods, such as automobiles and 
mechanical refrigerators, quiet operation provides one 
of the most potent sales stimuli. 

Sound-level meters for determining the loudness of 
noises have been available for several years, and many 
designs are now on the market. Most of them meet the 
specifications of the American Standards Association 
and, accordingly, are more or less alike so far as results 
are concerned, the main differences being in matters of 
design details, which provide convenience of operation, 
portability, and ruggedness. 

No such situation exists in the matter of sound anal- 
ysis. It is generally agreed that, for the design engi- 
neer in particular, some method of analyzing noises 
into their component frequencies is of utmost value, 
since such data frequently provide important clues con- 
cerning the possible sources of the noise and also allow 
the selection of suitable sound-absorbing or sound- 
insulating materials having maximum absorption in 
the frequency range where the greatest amount of noise 
occurs. For instance, in any mechanical device various 
parts will tend to vibrate at or near their natural fre- 
quencies, and the appearance of these frequencies as 
high-amplitude components in the noise generated by 
the device is fairly definite proof regarding which parts 
are contributing most to the overall noise. In cases 
where the noise cannot be reduced further by changes 
in the design of the machine, the choice of suitable 
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FIFTH ANNUAL ELECTRICAL MANUFACTURING 
PRODUCT DESIGN CONTEST 


GENERAL RADIO COMPANY 


Seeking a high degree of selectivity, rather 
than a wide range of uniform response 
General Radio engineers sought to develop a4 
new type of sound analyzer for use in the 
increasingly important field of noise measure- 
ment and control. Logical application and a 
new use for the principle of inverse electrica! 
feed back or degeneration; led to a new 
industry tool of unusual merit. 


sound-absorbing or sound-insulating material is greatly 
simplified by a knowledge of the frequencies involved, 
since most materials used for acoustical treatment are 
definitely selective in their characteristics. 

A sound-level meter provides at its output an electri- 
cal voltage duplicating closely in waveform the sound- 
pressure wave which strikes the microphone. Essen- 
tially, therefore, it is merely necessary to attach an 
electrical analyzer to a sound-level meter and thus ob- 
tain a means of analyzing the noise. So long as the 
noise is constant in its characteristics—that is, pitch, 
intensity, and waveform—the problem is simple, and 
many of the electrical analyzers on the market have 
been used in such applications. In general, however, 
the noise waveform is varying in its several characteris- 
tics, and the variations in pitch, in particular, are 
usually sufficient to cause large errors in results when 
conventional types of heterodyne analyzers are used 
because of the relatively narrow pass band of such 
analyzers, particularly in the higher-frequency range. 

A characteristic of the heterodyne analyzer, which 
has been the most common type in use for several years, 
is that the band width as expressed in cycles normally 
remains constant, regardless of the frequency to which 
the instrument is tuned. Provision of several filters 
or adjustable filter circuits allows the changing of the 
band width, but the types of filters generally used in 
such analyzers—that is, piezo-electric, magnetostriction, 
electromechanical, etc.—do not lend themselves to con- 
tinuous variation. Hence the number of available filter 
band widths is limited by practical considerations and 
generally does not exceed two. 
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The difficulties encountered in noise analysis with 
conventional types of heterodyne analyzers have been 
ealized for some time and have been discussed before 
he Acoustical Society of America. It is not necessary, 
therefore, to present a complete discussion of the subject 
here, but merely to mention the definite limitations 
which are generally recognized in apparatus previously 
available. Most of the earlier analyzers and circuits 
were originally developed to meet other problems or 
were adapted from such devices. These problems, in 
particular, were the measurement of power-frequency 
harmonics and the determination of harmonic distortion 
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in communication systems. In these cases the voltage 
held constant in amplitude, 
The important distinction is that 


a noise waveform is relatively uncontrolled and varies 


being analyzed could be 
pitch, and waveform. 


Careful consid- 
eration of the factors involved when using conventional 


markedly in all of its characteristics. 
types of heterodyne analyzers for noise analysis indi- 
cates that errors of the order of 20 db (which repre- 
sents a sound-pressure ratio of 10 to 1, or a sound- 
power ratio of 100 to 1) or larger are quite likely to 
occur when measuring average noises. Obviously, more 
than a mere adaptation of these devices is required to 
produce a satisfactory noise analyzer. 


eatly Engineers who have been continuously engaged in 
ved. the measurement and analysis of sound and vibration 
t are for several years generally agree that for noise problems 
the ideal analyzer should have a band width which, as 

ectri- expressed in cycles, remains proportional to the res- 
yund- onant frequency. The obvious reasons for this are: 
‘ssen- first, that any change in machine speed results in the 
han same percentage change in all noise components which 
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depend upon that speed, and second, the higher-fre- 


quency unpitched sounds such as rattles, hisses, etc. 
can only be measured with an analyzer having a rela- 
tively wide band width in the higher-frequency regions. 
The design, therefore, had to begin with the develop- 
ment for an entirely new type of circuit. 


N AN effort to produce a circuit having many of the 

advantages of previous analyzers but avoiding their 
disadvantages, a new use was made of the principle of 
to the 
feedback system as used 


inverse feedback or degeneration. In contrast 


usual prior art circuits, the 


T DESIGN 


in the analyzer provides a high degree of 





selectivity 


rather than a wide range of uniform response. The 
principles of operation for the circuit have been dis- 


the Institute of 
Engineers and need be duplicated here but briefly. 
Ss - 


cussed in Proceedings of the Radio 

sriefly, the feedback network balances to a sharp 
null at that frequency to which the analyzer is tuned, 
thus reducing the amplification of the circuit to prac- 
tically zero through the means of inverse feedback. The 
feedback network itself consists only of resistances and 
condensers and can, accordingly, be made continuously 
variable with no serious design difficulties. The char- 
acteristics of such a circuit are that the band width, as 
expressed in terms of percentage of the frequency to 
which the device is tuned, is practically constant over 
the entire frequency range, in contrast to the conven- 
tional heterodyne type of analyzer, in which the band 
width as expressed in terms of percentage varies in- 
versely with the resonant frequency. The new analyzer 
circuit, therefore, has a selectivity characteristic of the 
type which has been generally agreed upon as being 
ideal for the particular problem at 
hand. One of the improvements ef- 
fected was elimination of all induct- 
ances from the circuit resulting in 


@ Schematic diagram (A) showing the principle 
of operation of the degenerative analyzer. The 
wiring diagram (B) of the Type 760-A shows the 
circuit details. The letters refer to resistors (R), 

condensers (C) and tubes (V). 
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an instrument which is entirely unaffected by alternating 
magnetic fields, which are a common source of difficulty 
in previous types of analyzers. The new circuit is not 
a compromise or an adaptation of types previously used. 

an 


+ 


Its invention and development were carried out with 


one idea in mind—to provide an instrument for the 
quick and accurate analysis of noise. 
\round this circuit a new instrument has been de- 


signed, which is known as the Type 760-A Sound 
Analyzer. The same idea which prompted the circuit 
development has been carried over into the mechanical 
design to provide an instrument ideally fitted in all of 
its characteristics to the new problem of noise analysis. 
Since the instrument is supplementary to the sound 
meter, the general design and appearance are similar 
to those of the Type 759-A Sound-Level Meter manu- 
The analyzer, however, is 


factured by our company. 


not restricted to use with this meter exclusively and 
may be used with practically any commercially available 
sound-level meter or a suitable microphone and am- 
plifier arrangement. 

The instrument includes all of the features which have 
been found desirable in the The 
horizontal panel is of aluminum, finished in a rugged 


sound-level meter. 


black-crackle lacquer which is extremely durable and 
easily touched up if damaged. The case is of plywood 
airplane-luggage construction and covered with a dura- 
ble waterproof material matching that on the sound-level 
The 


design and construction. 


] : . ; ] . “h- 10" 
chassis is of simple, rugged mechanical 


meter. 


In accordance with the present trend towards sim- 


plicity of operation, the frequency band switches are 
frequency 
the 


band by 


controlled by push buttons, and the entire 
range of 25 to 7500 cycles is covered in five bands, 
tuning being continuously adjustable over any 
means of a large dial having a logarithmic calibration. 
The use of the large dial and the five-point band 
y 4 ft., 


accurate readings at any point in the 


switch provides an effective scale length of near] 


thus allowing 
range of operation. 

Since the analyzer must be used in a variety of loca- 
the in- 


tions, many of which are far from power lines, 


strument is operated en- 


tirely by self-contained dry 
Through the use A 

tube and 
circuit the 
normal battery life is sev- 
eral hundred hours. When 
found by test that 
replacements are 


batteries. 





of new types 


proper design, 


it’ as 


battery 





@ Meters and controls are sim- 
plified for both readings and oper- 
ations. A—The large dial with a 
logarithmic calibration plus five 
ranges controlled by push buttons 
makes for ease of setting and gives 
a frequency scale equivalent to 
that with a 20 in. dial. While (B) 
the spread-out, semi-logarithmic 
scale on the decibel meter elimin- 
ates the need of multipliers and 
makes it easy to pick out even the 
weakest components of sound. 








necessary, they are easily and quickly accomplished, 
since all battery connections are automatically made by 
contact springs on the cover of the battery box. 
Condition of the batteries is checked by means of push 
buttons, and the use of a neon ballast tube, which also 
functions as the pilot light, and a stabilized feedback 
circuit provides a degree of stability which eliminates 
the need for any battery voltage adjustments. In prac- 
tice, the batteries are merely used until their voltage 
falls below a red line on the panel meter, and during 
the normal battery life no important changes occur in 
the sensitivity or other characteristics of the instrument. 


LOW AMPLITUDES SELECTED 


N ANALYZING sounds one of the frequent sources 

of error is due to the fact that many of the lower- 
amplitude components are completely overlooked, as a 
result of the conventional combination of a low-range 
indicating meter and multiplier. With such an arrange 
ment, if the multiplier is set to measure high-amplitude 
components the analyzer may be tuned past low-ampli- 
tude components without the meter giving any indication 
whatsoever, and errors from this source can only be 
overcome by practically constant manipulation of the 
multiplier switch as the tuning is varied, which is a 
tedious and time-consuming procedure. 

To eliminate this disadvantage a semi-logarithmic 
vacuum-tube voltmeter has been designed for the new 
analyzer, so that even the lowest intensity components 
may be read directly from the same meter scale as the 
highest-intensity components without the use of a mul- 
tiplier switch. The scale of the meter is so proportioned 
that accuracy is obtained when 

that is, the higher ampli- 
components, but the meter provides a total usable 


the highest degree of 
reading the more important 
tude 
range calibrated down to 1 per cent of the fundamental, 
or 40 db, which covers any components which could be 
of possible importance in the make-up of the complete 
sound. As the tuning dial is turned even the weakest 
of these components provides an appreciable deflection 


on the meter, which is readily noted. This is a distinct 
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@ Who's Who Behind The General Radio Type 
760-A. Left to right, H. H. Scott, Engineer in charge 
of the project, E. E. Gross, Assistant Engineer and 
H. S. Wilkins, Mechanical Design Engineer. 









contrast to meter circuits involving a relatively small 
range on the meter scale and an auxiliary multiplier. 
Full appreciation of this feature can only be obtained 
through actual manipulation of the controls of the new 
analyzer when measuring a complex sound waveform. 
The speed and convenience with which a complete 
analysis can be made is a distinct contrast to the opera- 
tion of previous analyzers. 

Aside from the tuning controls and the battery test 
push buttons, the only other controls on the panel of 
the instrument are the sensitivity control and the ON- 
OFF switch. The sensitivity control allows operation 
f the analyzer over a wide range of input voltages. Be- 





with the same type of wire, very close agreement will 
be obtained, but the change to a different type of wire 
for the third resistance presented serious problems in 
obtaining a close tracking throughout the entire range. 
The simplest and cheapest solution proved to be merely 
the use of two variable resistors in parallel to form the 
third resistance in the circuit. 

Since each of these resistors would then be identical 
with the first two, the assembly becomes a_ simple 
ganged arrangement of four identical wire-wound rheo- 
stats, all of the same high resistance and the same 
taper. Close matching of these four rheostats in any 
single instrument is obtained by proper selection of the 
units during manufacture. Since the analyzers are made 
in appreciable quantities, it is a simple matter to sort 
the resistance cards into groups of four which agree far 
more closely than normal production limits. Trimmer 
resistances mounted on the end of the frequency-control 
assembly allow matching the calibration to a pre-en- 
graved dial scale. 

The central portion of the instrument is occupied by 
a sub-assembly which includes the complete amplifier 
circuits and the vacuum-tube voltmeter. The remaining 


cause of the provision of this control the device is useful space of the panel is merely used for switches, meters, ,<@™™) 
with many other types of sound meters other than that etc. The space thus left available under the panel al- & awaro? 
of the same manufacturer and also has found many ap- lows room for the battery compartment, which is © PAPER 5 
plications as a bridge-balancing null indicator and as a mounted in the bottom of the case. A block of by-pass “Gama 


selective amplifier. The ON-OFF switch is of the 
push-pull type and is automatically turned off whenever 
f the instrument is put in place. It is im- 


portant to note that the design of the circuits and, in 


the cover of 
particular, the use of the degeneration principle, has 
resulted in an instrument of such stability that no 
calibration controls, trimmers, or other controls of a 
similar nature are required on the panel. Those fa- 
miliar with analyzers of the heterodyne type will readily 
ippreciate this important step in simplification and 
‘onvenience. 

The design of the chassis for the new analyzer has 
been carried out along the same lines. All of the circuit 
components which control the selectivity are grouped in 
the unit at the right side of the photograph. The feed- 
back network consists of mica condensers treated to be 
impervious to moisture and temperature changes and 
mounted in flat aluminum shields. The two condenser 
assemblies are grouped one on either side of the vari- 
able-resistance assembly to provide shielding for that. 

Of some interest is the variable-resistor assembly it- 
self. The frequency-control circuit requires three re- 

istors tracking together so that two are always equal 
nd the third has one-half the resistance of either of 
he others. To have a logarithmic frequency scale on 
he dial, the resistance units must be wound on tapered 
ards, and, to provide a high circuit impedance with 
msequent high sensitivity and selectivity, the resist- 
neces must be wound with fine wire. The winding of 
resistances of this type does not present any particular 
ifficulties excepting in so far as exact tracking is con- 
erned. So long as the cards are alike and are wound 
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condensers which connect directly to the batteries is 
also mounted in the bottom of the cabinet, thus simplify- 
ing the manufacture and eliminating considerable bulk 
and weight from the panel assembly. The battery com- 
partment and condenser block fill what might otherwise 
be waste space, with the result that there are only a 
few cubic inches of extra room in the instrument when 
it is placed in its case. The compactness achieved by 
means of this mechanical design is greatly appreciated 
by users to whom portability is of prime importance. 


NEW STANDARDS OF PERFORMANCE 


ELECTIVITY characteristics of the new degenera- 

tive sound analyzer differ markedly from those of 
conventional heterodyne-type analyzers. Curves on a 
typical unit of this type are shown also for comparative 
purposes. These show clearly the comparative ease of 
tuning the new analyzer in the high-frequency region. 
The availability of the new type of analyzer has made 
possible satisfactory sound analyses in many applications 
where such results were previously considered impossi- 
ble, or, at best, were available only after considerable 
laborious and expensive engineering and with the use 
of elaborate analyzing equipment involving recorders 
and similar devices. 

Obviously, with the new analyzer the effects of speed 
variation in a machine under test are eliminated en- 
tirely for all practical purposes, since a given percentage 
speed variation will result in the same percentage 
change in the frequency of all noise components which 
depend upon the speed, and hence any reduction in the 
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reading of the analyzer will be equal for all of these 
components, and they will, accordingly, remain in their 
proper relationship in the final analysis. 

An accompanying figure shows comparative errors 
in the degenerative and two typical heterodyne ana- 
lyzers under the same conditions of operation. For 
purposes of simplification, the curves are plotted on the 










































practical limit from economic considerations, the meas- 
urements are now being extended to include complete 
analyses of the sound involved. In other cases where 
analyses of some sort have been almost indispensable 
the new analyzer is rapidly replacing more expensive 
and elaborate assemblies involving heterodyne analy- 
zers, recorders, and other cumbersome and complicated 
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those of a typical heterodyne type. 


@ Of course, it is performance that really counts. Here are the measures 
A—Selectivity curves of the new sound analyzer compared with 
B—Note the effect of a 1 per cent 


frequency shift upon the accuracy of readings taken with the degenerative 
and heterodyne types. 


frequency the frequency shifts by 1 per cent. Obvi- 
ously, the actual conditions with any particular noise 
will be far more complicated than this, and the results 
will be affected not only by the extent of the frequency 
shift, but by the variation of the frequency shift with 
time. Nevertheless, the curves shown present a fair 
comparative analysis of the type of error which will 
result and the relative seriousness of this error in the 
older types of analyzers as contrasted with the incon- 
sequential effects of such a frequency shift on readings 
taken with the new sound analyzer. 

Similarly, the band width of the new analyzer in 
the high-frequency region has proved to be adequate 
for all normal types of unpitched sounds. Rattling 
noises such as are made by typewriters are, for instance, 
analyzed satisfactorily by means of the new instrument, 
and the results surpass in accuracy and detail data which 
had previously been accumulated only at tremendous 
expense in both time and equipment. Many devices 
such as watt-hour meters, speedometers, refrigerator 
compressors, and other common types of small ma- 
chinery have been shown to have their most annoying 
noise components at frequencies which were quite un- 
suspected by their designers and which were not shown 
up to any appreciable extent in previous methods of 
analysis. Gongs, automobile horns, and other noise- 
producing devices have been studied with the new ana- 
lyzer with far more satisfactory results than were 
hitherto possible. 

The availability of the degenerative analyzer is gradu- 
ally producing a change in noise-measurement technique 
throughout many industries. In cases where simple 
measurements of noise level have been considered the 
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only a new device for measuring noises, but the results 
in most cases are so far superior to those previously 
available that its introduction has exerted a noticeable 
influence on the sound-measurement field. 

The widespread use of and the large demand for an 
instrument which has been on the market such a short 
time indicates more clearly than any arguments the 
need of industry for devices of this sort and the de- 
sire of manufacturers and engineers alike to produce 
quieter products, providing only that they are able to 
obtain sound-analyzing equipment which they can use 
easily and with immediate results. The ingenuity and 
resourcefulness of industrial engineers and designers 
are already expanding the technique of noise analysis 
through the use of this entirely new instrument. 





RE-DESIGNED BLUEPRINTER 


(Continued from p. 59) 


have been hinged to permit quick inspection of the 
heating elements and controls or fuses. The base sec- 
tion can be easily removed to expose the principle drive 
system and the drain pipes and sump. 

In the printer the tracing tray may be removed and 
the contact glass and lamps easily tipped forward for 
adjustment and cleaning, and at the left side of the 
machine a small hinged louvre panel permits the in- 
spection of the lamps in operation. 

In the electric dryer contactor switches for the main 
control of heat units have been installed in a neat 
covered box located at the rear of the machine. 


ELECTRICAL MANUFACTURING, OCTOBER 1939 








able 
sive 
aly- 
ated 

not 


| Se 


sult S 
ously 
eable 


or an 
short 
s the 
e de- 
duce 
‘le to 
n use 
y and 
gners 
alysis 


of the 
e sec- 
. drive 


d and 
rd for 
of the 
he in- 


> main 
a neat 





ROTATING TARGET 


ADVANCES X-RAY EQUIPMENT 


But to develop such a tube on a truly practical basis called for the 
design of an induction motor to operate inside of the X-Ray tube, 
dynamically-balanced, operating at 3600 rpm., yet with bearings 
which would function at 1000 deg. F. without the aid of any lubrica- 
tion or maintenance. That was only one part of the problem though. 


One of the most extraordinary of product evolutions is here related. 


HILE it has long been recognized by Roent- 
genologists that X-ray tubes of the rotating 
target type produce superior radiographic 
results their use has been very restricted for two out- 
standing reasons: First, most tubes to date have been 
heavy and unwieldy, and second, have given but limited 
service due chiefly to the short bearing life of the ro- 
tating member. Whereas general bearing practice is 
well developed, the requirements in this case call for 
relatively high speed, high temperature and no lubri- 
cation. These facts, plus the high cost of any such 
tubes, have retarded the development of this product 
for many years. In keeping with its policy of supply- 
ing the most modern X-ray tubes, our company decided 
to develop such a tube on a thoroughly practical basis. 
Early in 1939 we sold the first of these tubes and 
we are happy to say they have been received with much 
enthusiasm. The weight has been cut in half, the size 
considerably reduced and the bearing life increased. 
The cost at present is in line with the older competitive 
tubes and has good possibilities from a manufacturing 
standpoint. 


7 ) UNDERSTAND the superiority of rotating target 
tubes, a few facts regarding the basic design of 
modern X-ray devices is necessary. Those tubes now 
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@ Conventional tubes SOURCE 
differ greatly in results from 
the rotating target type. A— 
Schematic indication of a 
onventional tube and _ its 
parts. B—How the achieving 
>f a point source gives sharp 
definition to the X-ray pic- 
ture. C—Greatly increased 
oading, which means higher 
efficiencies is possible with a 
rotating target. 
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MACHLETT LABORATORIES 


almost universally used for radiography (picture tak- 
ing) are of the high vacuum hot cathode type. They 
consist essentially of a glass envelope into which are 
sealed two electrodes, the anode and cathode. The 
envelope is evaculated and the parts de-gassified so that 
when “sealed off” from the exhaust system a residual 
gas pressure in the order of 10° mm. of mercury is 
maintained. The anode consists of a target (usually 
tungsten) backed by a relatively massive copper sec- 
tion which is sealed through the glass envelope of the 
tube and brought in contact with the atmosphere out- 
side of the evacuated bulb. The end of the anode out- 
side of the bulb is usually fitted with a radiator or 
some other means of cooling. The cathode consists of 
a filament mounted in a focusing cup. When the fila- 
ment of such a cathode is brought to emission tempera- 
ture and a high voltage is impressed across the elec- 
trodes, the anode target is bombarded electronically 
and X-rays are generated at a so-called focal spot on 
the target. 

When X-rays are generated in such a manner, two 
significant factors are encountered: First, the X-radiant 
energy produced at the focal spot is in the order of % 
of one percent of the input energy while the balance of 
the energy is expended in heat, and second, an X-ray 
picture is a shadow picture which for sharp definition 
requires a point source of radiation. 
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8—supporting shaft, 9—seal-off extension, A 
wall section of envelope. 


these two facts indicates that the 
design of X-ray tube anodes is primarily a compromise 
between the energy loading of the focal spot and photo- 
graphic results. Whereas many ingenious cooling 
methods have been devised the final limitation is the 
temperature to which the target material may safely 
be raised. 


Consideration of 


Related to the compromise between energy loading 
and photographic result is the important factor of ex- 
posure time. When X-ray photographing the human 
body or that of other animals, this factor is of great 
importance, due to the difficulty of immobilization. 
These facts indicate that a tube capable of high instan- 
taneous loading and small focal spot area would be 
most desirable. 


LONG-STANDING OBJECTIVE 


ARLY in the development of X-ray tubes, engineers 

and inventors recognized that if it were possible to 
move the target and keep the focal spot stationary, 
higher loading could be accomplished. A rotating disc 
type target on which the surface of the focal spot is 
continuously renewed by rotation seemed to be the 
obvious solution. Whereas this principle seems obvious, 
the practical construction of such a tube is, as previously 
indicated, beset with many problems. In order of im- 
portance the two basic ones are, to extend the bearing 
life to a period commensurate with the return on the 
cost of the tube and to make a complete unit that 
would be light and flexible in operation. There are 
many incidental difficulties too, and these may be classi- 
fied under two headings, the tube and the enclosure 
and accessories. 
The Tube Offers These Obstacles— 

1. To construct a bearing arrangement capable of 
operation at about 3600 rpm. between temperatures 
ranging from room temperature to 1000 deg. F, this 
arrangement to be capable of operation in any position 
and to operate without the aid of any lubrication. The 
last requirement results from the fact that successful 
operation of an X-Ray tube requires the maintenance 
of a gas pressure not higher than 10° mm. of mercury 
which automatically eliminates any materials whose 
vapor pressure would be above this value between the 
It is obvious from this that 
all graphite impregnated, oil impregnated and other so 
called oilless bearings are out of consideration. Prior 


above temperature range. 


tubes have been made with very low vapor pressure 
greases as lubricants but these are unstable in operation. 

2. Manufacture of an induction motor rotor which 
could be operated in vacuum and de-gassified therein 
by subjection to high temperature. 
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@ Tube and assembly for the new rotating target 
X-Ray Dynamax. Within the glass envelope is a closely 
balanced 3600 rpm. induction motor which operates 
in a 10° mm. vacuum at temperatures up to 1000 deg. 
F. without any lubrication whatever. Numbers, re- 
ferred to in detail in the accompanying text cover; 
1—glass envelope, 2—cathode structure, 3—tungsten 
target, 4—rotor of motor, 5—molybdenum shaft, 
6—molybdenum retaining nut, 7—meta!-to-glass seal, 









3. Design of a rotating assembly which could be 
operated in any position and which would be self com- 
pensating for expansion changes when operated through 
the above temperature range. 

4. Attainment of very close dynamic balance of the 
rotating member and the maintenance of this balance 
after the parts thereof have been heated for de-gassifi- 
cation. 

5. Design of satisfactory focusing cups. 

6. Methods for de-gassification and exhaust. 


Enclosure and Accessory Requirements— 


1. Enclosure must insulate the tube, which operates 
as high as 55,000 volts above ground, from anything 
that might come in contact with it. 

2. Enclosure must be “ray proof” which means that 
it must be suitably lined with lead so as to cut off all 
but the desired radiation. 

3. Enclosure shall be adaptable to all existing tube 
stands. 

4. Entire assembly shall be light and flexible, it shall 
not exceed 35 Ibs., whereas all existing tubes weigh 
from 60 to 70 Ibs. 

5. All joints shall be perfectly oil tight. 

6. Enclosure shall contain expansion bellows to take 
care of the changes in oil volume caused by temperature 
changes. 

7. A device for counting the number of exposures 
shall be mounted within the enclosure. 

8. Entire assembly shall have an appearance in harm- 
ony with the usual type of X-ray equipment, while due 
to the many other uncompromising requirements there 
is little room for trim on excess weight. 

9. Unit shall be supplied with a suitable time delay 
relay for controlling the exposure time with respect to 
the motor starting time. 

With this list of fundamental requirements we set 
out on our design program and in many cases we were 
confronted with incidental problems so that to com- 
pletely describe the development would be far beyond 





ELECTRICAL MANUFACTURING, OCTOBER 1939 















d be 
com- 
ough 


the 


nce 


— sr) 


$o 


c 


issifi- 


erates 
‘thing 


s that 
ff all 


tube 


- shall 


weigh 


» take 
rature 


Osures 


harm- 
le due 
there 


delay 


ect tO 


we sel 
e were 
» coMm- 


yevond 





e scope of this discussion. The best description of 
ie solution can probably be had by an inspection of the 
finished product as shown in an accompanying illustra- 
on where the essential parts are enumerated. 

The following is a brief description of each item 
shown in the numbered illustration, directly to the left. 

At (1) is shown the glass envelope which is made of 
leat resistant glass. This bulb is a mould blown piece 
and has a section ground out thin at “A” for greater 
X-ray transmission. 
made with so called soft glasses but modern heat re- 


Rotating target tubes have been 


sistant glass is almost indispensable in good construc- 
tion. (2) Represents the cathode structure which is 
It is of interest to point 
out here that the design of cathode focusing cups is 
very critical and in the case of rotating target tubes 
some special problems are involved. The focusing cup 
is milled with great precision and the filament is 
mounted in place with a tolerance of plus or minus 
0.01 mm. At (3) is shown the tungsten target which 


machined out of pure nickel. 


consists of a pure tungsten disc weighing about 250 
It is essential that this disc be machined to 
close tolerances and kept uniform in density so as to 
maintain balance. Due to the great hardness of this 


grams. 


metal it is necessary to machine it with tungsten car- 
bide or diamond tools. (4) Indicates the induction 
motor rotor which drives the disc. The rotor consists of 
a pure iron core into which are cast the conventional 
squirrel cage rotor conductors. Because of the necessity 


of de-gassification it is necessary to make this casting 
within a vacuum. This technique also serves the pur- 
pose of making a sound casting which materially assists 
in obtaining proper balance. 


In addition to the rotor 





@ Within an aluminum cast two-piece housing the 
working elements are retained. 1 & 2—the two 
housing halves, 3—line of the oil-tight gasketed joint, 
4— lead lining, 5—port for radiation take-off, 6—stator 
of the motor, 7—retaining stamping for stator, 8 & 9 
retaining brackets for the tube, 10 & 11—high voltage 

insulators. 


irs a pure molybdenum shaft (5) is cast in place at 
e same time. This shaft is machined and threaded 
receive the molybdenum nut (6) between which the 
ingsten target is locked. Within the rotor (4) is 
ounted a shaft which is attached to the metal to glass 
al (7) on this shaft are mounted two ball bearings 
the extremities of the rotor. The bearing closest to 
» target is locked in place while the other is allowed 


to float a limited distance along the axis of rotation to 
In view of the limi- 
tations on lubrication, the problem of reducing friction 


compensate for linear expansion. 


and erosion on these bearings become the major one 
in our development. 

Assumptions and subsequent investigations as to the 
relative friction and errosion resistance of pure un- 
coated degassified materials suitable for vacuum tube 
construction, leads one far afield. However, after many 
failures a newly developed process was evolved whereby 
these properties were greatly improved. By way of 
illustration the reader is referred to the illustration 
showing the three balls, the first (A) as received from 
the manufacturer, the second (B) and third (C) after 
running 500 hours continuously. (B) indicates the 
conventional type of ball used in the manufacture of 
rotating target tubes while C, indicates the same type of 
ball which has been surfaced by the process referred to 
above. An extension of the shaft (8) is developed 
through the seal (7) so as to provide a support for the 
tube and electrical connection to the anode. The assem- 
bly is sealed to the exhaust system via the “tubulation” 
(9) where it is also sealed off as indicated in the photo- 
graph. 


TWO-PIECE ASSEMBLY 


OMPLETE assembly involves aluminum castings 
which are screwed together to an oil tight gasketed 
joint. The design is interesting at this point in that the 


surfaces of the gasket seat are cast so as to avoid the , 


cost of machining. The selection of gasket materials 
and cements are limited here because of the ease with 
which the high dielectric oil, which fills the interior, is 
contaminated. The castings serve the purpose of a 
general enclosure and also a grounded metal sheath 
which encloses the tube and high voltage leads thereto. 
A lead lining which serves to block off all undesired 
radiation. The useful radiation is taken off through a 
port made of a low absorption moulded phenolic plastic 
of suitable characteristics. 

A problem was encountered here in that we found 
certain moulded plastics deteriorated under X-ray ex- 





@ These are the bearings 
that help to make the practical 
rotating target tube possible. 
A—as received from the manu- 
facturer. B—the surface of the 
untreated ball after 500 hours 
of continuous operation. C 
how the specially surfaced ball 
looks after the same service. 
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@ Behind the new Dynamex are these men, who were assisted 
in various details by their own departments and personnel. 
right, President R. R. Machlett; Factory Manager J. W. Skehan and 

Assembly Superintendent G. J. Agule. 


posure. The solution was found by the good old cut- 
and-dry method but we were fortunate in finding a 
material which was both transparent to light and X-rays, 
thus permitting a window through which one could see 
within the enclosure when the filament was lit. The 
stator for the rotor, the latter contained within the 
tube, is of the condenser winding type and operates at 
115 volts. It is held in place by a stamping. Moulded 
plastic brackets support the tube. 

The enclosure contains two corrugated bellows to 
allow for oil expansion. Between these bellows is 
mounted a small magnetic counter which registers each 
X-ray exposure made. The enclosures for the bellows 
are partially visible on the accompanying photograph 
as are two conical tubular extensions which house 
plastic insulators into which are terminated two flexible 
high voltage cables, through which the tube and its 
filament circuit are energized. This cable is covered 
with a grounded metal braid which in turn is connected 
to the housing so that the entire high voltage circuit 
is enclosed in a grounded metal sheath thus eliminating 
the danger of electrical shock. The grounded braid is 
covered with a black-rayon braid for reasons of appear- 
ance. This cable, though of only 34 in. overall diam., 
will effectively insulate 75 peak kv. In practice, how- 
ever, it is only used to about 55 peak kv. per cable, the 
system being centre grounded. 


WELL-ROUNDED ACCOMPLISHMENT 


7 O summarize. The complete unit with cables sus- 
pended weighs about 32 lbs. All existing competitive 
rotating target tubes weigh from 60 to 70 lbs. This 
reduction in weight was materially influenced by plac- 
ing the tube at an angle to the axis of the housing, by 
a careful proportioning of electrical clearances within 
the housing and by the use of vacuum oil filling. The 
angular relationship between the tube and housing had 
two other beneficial effects. First, it permitted a smooth 
exterior design, and second, it obviated the necessity 
of using a conical shaped tungsten target. This last 


@ As installed in an operating carriage. 
Considerable flexibility is available in regard 
to the installations of the main assembly unit. 





reason was most important 
In order to utilize the X 
rays generated at a targe 
it is necessary to take th 

active beam off at an ang 

from the tube axis and th 

practice in rotating target 
tubes to date has been t 

use a conical tungsten dis« 

The forming and machin 

ing of tungsten in sizes as 
large as required for this 
purpose is very difficult and 
costly, and in this case wer 

Left to eliminated by the expedient 
of the tube housing relation 

ship previously described. 

As mentioned above, the 
weight is an important factor 
in that the finished unit is required to fit on many types 
of tube stands which originally were designed to carr) 
only a glass X-ray tube. This consideration permitted 
very little trim and though the chrome plated band 
around the housing adds to the appearance it is also 
functional in that it carries a small spot at the centre, 
marking the centre of the X-ray focal spot thus serving 
to aid the operation. 

Another feature worthy of note is the provision for 
mounting. Usually, tubes are mounted as illustrated 
but in some cases, particularly in foreign countries, 
they are mounted in trunnions at the horizontal extremi 
ties of the housing. The Dynamax has been provided 
with two internal bosses in the casting which are tapped 
for such mountings. These tapped holes are normally 
plugged with a chrome plated screw but are available 
when needed. 

As a final remark on construction, we might mention 
that the housing is finished with a black splattered 
lacquer finish which is applied without baking. Use 
of a baked finished paint was not possible due to im- 
practicability of baking after assembly. The finish 
selected, when properly applied, makes a very pleasing 
appearance and a rugged durable surface for a product 
subject to relatively hard usage. 
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Just because the sequence operations and 
operating cycles of the modern machine tool 
are relatively complicated is no reason at all 
for permitting the engineering behind the final 


design to become highly 


involved. Mr. 


Elberty relates a most refreshing experience in 
the logical approach to the simplification of 
some engineering-design problems. 


Dhefphoves Me a Losigu. 


ODERN electric controls, through their essen- 
tial flexibility, provide a simple solution to 
many complex problems in co-ordinating the 
functions of separate machine tool elements. Elec- 


trical linkages are relatively simple when compared with 


hydraulic and mechanical equivalents and heavy prod- 


uct designers are constantly developing ingenious new 
applications of familiar electrical devices. Real co- 
ordination of machine performance is best obtained by 


WATER PUMP MOTOR 











\VARIABLE voltage 
drive for this Landis 
10 in. universal head- 
stock eliminates one 
mechanical reduction 
and provides for com- 
pactness in design. 
A—The “run switch” 
for work drive is oper- 
ated by a friction 
driven dog to interlock 
electrical functions with 
the mechanical motion 
of the ‘feed’ hand- 
wheel. This is a modifi- 
cation of the simple 
form of plugging switch 
used for reverse phase 
braking of ac. motors. 
B—The ‘Run Switch”’ in 
this schematic diagram 
may be either a friction 
operated switch on a 
mechanical machine, or 
a pressure switch on a 
hydraulic machine. 
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BY R. S. ELBERTY, JR. 


ELECTRICAL ENGINEER 
LANDIS TOOL CO. 


co-ordinating the design of electrical, hydraulic and me- 
chanical drive elements. An additional 5 per cent of 
engineering effort applied in designing machine tools 
to include the electrical drive elements as an integral 
part of the drive will pay dividends in improved ma- 
chine performance and reduced costs. 

It is often necessary to have two or more motions 
of a machine tool start and stop at the same time. 
For example, the operating lever of a plain cylindrical 
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grinder will feed the grinding wheel rapidly toward the 
work and at the same time start the work rotating 
motor. If electric drives are used on both motions, 
co-ordination could be through one master switch. 
However, on a specific machine which I have in mind, 
the fast feed might be either hand or hydraulically 
operated and simple electrical interlocking could not be 
used. A friction driven dog mounted on the feed 
handwheel permits closing the headstock start switch 
when the wheel is fed toward the work. The friction 
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EQUENCE control (A) on 

the Landis No. 1 Race-A- 
Way internal ball bearing race 
grinder is obtained through two 
limit switches mounted on the 
wheel base. Switches are op- 
erated from the mechanical link- 
age that moves the wheel base 
forward. While the switches 
sequence the starting of the 
grinding cycle, a timer and elec- 
trical sizing device provide 
sequencing for the end of the 
cycle. B—This reverse of a 
belt tightening motor mounting 

















pivots the motor in a manner so 
that the high starting motor 
torque reduces starting belt ten- 
sion and bearing loads from 10 
to 20 percent. After full speed 
has been reached, the weight of 
the motor maintains sufficient belt 
tension for the grinding oper- 
ation. The high speed spindle 
revolves at 50,000 rpm. through 
this step-up drive. C—‘‘Cycle 
Start’ and ‘Master Stop’’ but- 
tons are located beside the sizing 
gage for the convenience of the 
machine operator. Other push- 
buttons that are used infrequently 
are mounted in the machine bed 
at the top of the control com- 
partment. Nine different grind- 
ing cycles are obtainable by 
means of two selector switches. 





















bearing permits overtravel of the handwheel shaft and 
the switch remains closed until the handwheel is re- 
versed to move the wheel unit back from the grinding 
position. This reverse motion opens the switch, stop- 
ping the work rotating motor. Co-ordination of the 
hydraulic machine could have been through a master 
switch for both the headstock control and a solenoid 
valve for the feed cylinder. This method was rejected 
in favor of a control wherein the control lever directly 
operates the hydraulic feed valve and the headstock con- 
troller is actuated through a pressure switch in the 
hydraulic feed line. The control as used is direct, ties 
in well with the control for the hand machine, and 
eliminates the costly solenoid operated reverse valve. 
Interlocking of electrical control with hydraulic mo- 
tions may be accomplished by having a hand operated 
hydraulic valve, the handle of which operates a limit 
switch. Such an arrangement is usually flexible enough 
to cover most machine requirements. For example, a 
plug braking type of controller is interlocked with a 
hydraulic valve operating lever by means of a two posi- 









MAACHINE models aid well in determining the position of 

electrical control buttons. In this multiple-wheel 
grinding machine electrical, mechanical, and hydraulic con- 
trol elements are mounted for the maximum convenience of 
the machine operator. ‘“Cycle Start’, ‘Cycle Return’, and 
““Master Stop” pushbuttons have large heads for palm oper- 
ation. The ventilating louvers at the side of the machine are 
for the control compartment and motors on the wheel 
base. Five motors on the machine furnish a total of 52 hp. 
















tion limit switch. The switch is spring-centered away 
from the braking position and it is necessary for the 
machine operator to hold the lever in this position to 
obtain effective braking. The magnetic controller was 
simplified by the elimination of the safety relay used 
in conventional plug braking controllers. 

Sequence operation of machine functions is now em- 
ployed on most machine tools of the semi-automatic or 
automatic type. Electrical co-ordination would ordi- 
narily be simply achieved if it were not for the neces- 
sity for providing a method that would be safe in the 
event of power failure. In such a contingency, it is 
usually necessary to re-start the machine at that point 
where the cycle was interrupted. Common sequencing 
through magnetic relays can not be used for this pur- 
pose and latched-in relays and contactors almost double 
the complexity of the control. Where the motions of 
the machine permit, a carefully co-ordinated design can 
utilize limit switches for sequencing operation functions. 
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\fotor or machine operated timing switches can also 
ye used for sequencing control. A general rule might 
well be—use mechanically operated switches for safest 
sequencing control. 

Electrical sequencing may be interlocked with hy- 
draulic motions by means of pressure switches. The 
work cycle of a cam grinder is controlled by means of 
a motor driven timer the operation of which is governed 
by a pressure switch in the fast feed hydraulic circuit. 
Pressure in the feed line closes the switch and starts 
the timer, but the control requires that the timer clutch 
coil remain energized to prevent re-setting of the timer 
until the fast feed has been returned. During this 
portion of the cycle, the pressure switch is on the ex- 
haust line. Proper sequencing is obtained by using a 
pressure switch that closes at a low value of pressure 
and providing a restriction in the exhaust line to main- 
tain sufficient hydraulic back pressure on the switch 
until all feed return movement has stopped, when pres- 
sure is released and the switch opened. 

Electric drive may be arranged to obtain advanta- 
geous mechanical results. For instance, the belt-tighten- 
ing motor mounting is used on many machines to obtain 
increased belt tension at heavy loads. With this mount- 
ing, the motor is pivoted in such a manner that the re- 
action from the drive pulley rotating effort tends to 
move the motor in a direction to tighten the belt. As 
the load is increased, the belt tension increases in direct 
proportion. The amount of increase in belt tension 


may be varied by changing the location of the motor 





pivot, and on test units has been high enough to actually 
break the belt with full load on the motor. 

The adjustable speed characteristic of de. motors has 
been used mainly on large machine tools. Smaller units 
are not yet common since the low horsepower type of 
drive is generally used in shops that do not have de. 
power available. Adjustable speed ac. motors are gain- 
ing an increasing amount of attention and a better 
understanding of the advantages of the variable voltage 
de. drive has made possible a wider use of the ad- 
justable speed electric drive. A variable voltage dc. 
drive costs but little more than the conventional field 
control de. motor if a generator must be furnished. In 
fact, the savings in simplified control equipment will 
usually balance the cost of the exciter required. 

By utilizing the low speed characteristics of the vari- 
able voltage drive, co-ordinated design has produced 
a simplified headstock for cylindrical grinding machines. 
Because of the low motor speeds available, the face- 
plate is driven directly through a single belt reduction 
from the motor instead of the two belt reductions and 
jackshaft drives that are necessary where high speed 


motors are used. A saving in the cost of the me- 
chanical equipment helps to pay the increased cost of 
the electrical drive. The headstock operates over a 


wide speed range and vibration is reduced due to the 


absence of high speed rotating members. 





HIS schematic 

diagram shows 
electrical sequenc- 
ing of speed control 
and dynamic braking 
circuits. The oper- 
ation of S,, throws eT aa 
the motor over to the 
slow speed winding 
connection and 
applies voltage to 
therectifier. Soshuts 
power off the motor 
and applies dynamic 
braking through the 
rectified ac. applied 
to the motor. Sz is 
timed to remove the 
dynamic braking cur- 
rent after the mech- 
anism has stopped. 
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ELECTRIC drives are used on all motions of the Landis dual 
carriage roll grinder. The two movable carriages are com- 
plete electrical units obtaining electric power from trolleys 
riding on conductors mounted on the bed of the machine. 
The machine uses 15 motors totalling 196 hp. An example of 
the uses of the dc. adjustable speed motor, this type of speed 
control is used for wheel, work and traverse drives. 


Electrical sequencing of motor speed is used for ac- 
curate reversing of positioning of machine tool ele- 
ments. Slow-down switches are used on high speed 
planer drives to reduce overtravel and save reversing 
time. Accurate positioning of a grinder mechanism is 
obtained by changing to a low motor speed before ap- 
plying braking. The cost of this drive has been kept 
low by using a delta wound motor operating in the nor- 
(Continued on p. 112) 

















































































































































































F GENUINE and honest functional design means 

anything at all, adherence to its principles calls for 

a recognition of the fact that an electrically energized 
product to be listened to is likely to be vastly different 
from one whose output is a visual matter. Because a 
television broadcast receiving set acts both in the realms 
of sight and sound does not detract from my conclusion 
that it should not look indistinguishably like a radio 
broadcast receiver. 


WHY BE INHIBITED? 


ARLIEST of significant automatic music or sound 

devices for the home was the mechanical music box 
which tinkled its shrill way into the lives of our ances- 
tors. These erstwhile entertainers may be found today 
in long-undisturbed attics and housed in cabinets and 
finishes, be it said, which differ so little from all too 
many of today’s radios that one wonders where the years 
have gone. Following next for home entertainment, 
there came the phonograph and the appearance which 
it first assumed was completely that of an engineering 
solution of the problem. A metal arm held the cylin- 
drical record and the sound was emitted from a conical 
horn which might be turned with little effort directly 
toward the listeners that the low level of available sound 
intensity should be put to work. Not for long, however, 
for in came tradition and as soon as sound volume out- 
put rose, manufacturers found it necessary to house the 
new source of diversion in a cabinet reminiscent of 
period designs and closely related to the music box, at 
that moment well on its way to the attic. Essentially, 
whatever the other merits of the situation, the phono- 
graph had to become a conventional piece of furniture. 
The phonograph became the radio and was _ housed, 
with certain exceptions, in a cabinet differing only in 
relatively unimportant details from its predecessors. 
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True it is that almost every product is 
built upon its own beginnings and 
that public acceptances limit the 
degree to which radical approaches 
to design may be made. Neverthe- 
less, functionalism in product design 
does mean something and since seeing 
and hearing are two entirely different 
things why should television receivers 
go on the market looking so much like 
radio receiving sets? In other words, 
what could a braver and more exciting 
approach offer? Feeling that the 
answer was likely to be found in the 
untrammeled mind of an outstanding 
industrial designer, we asked Donald 
Deskey to hazard a supposition in his 
own resourceful way. 












for our |still-cluttered homes. 
the pace is scarcely broken 
for it seems destined to becOfge just another newcomer 
in the cabinet family, too. “Josely resembling its 
predecessors, unimaginatively co 


Another furniture unt 
Now that television arriv 


ived and therefore 
indifferently accepted for a place ifMabe home. 

One hears the makers of television r& giving sets and 
the broadcast interests involved professinS egret at the 
failure of the public to take television close Wits heart 
and accept this new wonder child of industry Sg what 
it can and will ultimately do. Somehow or o [ 








think they have only themselves to blame. 
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It seems to me that a magnificent opportunity has 
een almost wholly overlooked. Television receivers 
leserve to be something radically different from the 
Id music box cabinet. Rip Van Winkles who fail to 
wake up are buried and no one ever knows whether 
they were dead or only slept their way into oblivion. 

Now, radio started with an engineering device housed 
in a simple container from which the sound came by 
means of a separate horn designed for what was then 
considered to be efficient sound reproduction. This 
horn could be placed in any position at a distance from 
“ultimate” or even 
notably happy solution but one might say that there 
was a time when radio almost escaped from the horrible 
fate of being a mere perpetuation of the music box in the 
attic. All radio cabinets today look very much alike 
and are incongruous in the average domestic interior. 

Realistically, both industrial designers and product 
makers well realize that deviation from a static norm 


the receiver itself. Certainly not an 


of design is essentially hazardous for even the most 





conventionalized cabinet but rather a design, 
whatever the details might prove to logically 
develop, which would make television images as 
refreshing as if seen through a large window in 
the wall of the room or a sma! easily handled image- 
screen for viewing at convenient points. Such is 
one of the possible later evolutions of television 
receivers as foreseen by Mr. Deskey. 





forward looking manufacturers. This is true not only 
with radio cabinet design but also in the field of re- 
frigerators, appliances, automobiles and other styled 
products. There is little difference indeed between 
the offerings of most manufacturers in these fields 
within a given period. It is natural that the buying 
ublic, inclined to apathy toward design itself but re- 
sponding strongly to its skillful development, has little 
trom which to choose as between one modernistic radio 
lesign and another and seldom questions the appro- 


FIFTH ANNUAL PRODUCT DESIGN NUMBER 








priateness of the cabinet or housing to the function in- 
volved or to the interior enclosed. Radios are accepted 
and established as a product type. 

Refrigerators have not been quite so stifled in their 
development. They are really on a much higher plane, 
for the designers of this product do not have to cope 
with the condition of fitting it into nostalgic interiors, 
the kitchen and bathroom being the only two compara- 
tively emancipated cubby holes in the space which we 
enclose for living. Kitchen interiors have begun to 
reflect this greater zest for living and the plumbers have 
seen to it that our bathrooms have escaped from the 
mid- and post-Victorian. Well, if a kitchen and bath- 
room can escape and if theatres, restaurants and certain 
isolated product designs can do so too, why cannot 
something new in principle, in function and in charac- 
ter of entertainment results join the trend to more 
logical and imaginative accomplishment ? 


WHAT TO DO ABOUT IT? 


HEN I was young, like many another boy, I had 
a very pleasant recurring dream which was al- 
most as much fun dreaming as it would have been had 
it then come true. I dreamed of being propped up in 
bed reading a book whose perfectly normal illustrations 
got themselves into motion and followed the sequence 
of action corresponding to events for which words and 
text might have called. Thus, the illustrations of my 
dream book moved like the pictures on the screen of 
a cinema. It was all very pleasant and I was enter- 
tained in a completely effortless manner. 

Many times since I have thought of the pleasure of 
getting a story through my ears rather than through the 
effort of putting together the little hieroglyphics on a 
printed page that form words and sentences and must 
then be translated into expressions within my own mind. 
Within recent years, this effortless and natural means 
of being entertained or educated has been made avail- 
able for the use of the blind. Today talking books are 
a reality. 

Radio, in a way, is such a talking book but with it 
we are slaves to a time schedule of sponsors pandering 
to a common denominator of taste. Personally, I like 
to choose my book, my play or my comedy and listen 
(Continued on p. 118) 
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HIS was auto- 

matic toasting 
(A), in fact it is 
the firstmodel, but 
it is a long step 
between per- 
formance only 
and (B) perform- 
ance plus appeer- 
ance as in 1940. 





ACK in the Spring of war-torn 1917, in the little 
town of Stillwater, Minn., factories had been con- 
verted from their normal, peace-time activities to 
produce badly needed munitions. Activity was at fever- 
heat, nerves often at the breaking point, as executives 
of these plants, drove daily output higher and higher to 
keep pace with the constant call for more supplies. 

The normal business of eating and sleeping, of course, 
went on. But even these were marked with this war- 
time tenseness. Tempers were short ... men were 
irritable. 

Perhaps this accounts for a little story I want to 
tell you. It concerns one of the many young executives 
in one of those plants. Our man lived in a small hotel, 
conveniently near his factory. It was comfortable 
enough, we can assume, and the food was all that might 
be expected under existing circumstances. Well, this 
chap looked forward to the one meal that seemed most 
satisfying . . . his breakfast. Luncheon was a _ hur- 
ried, snatch-a-sandwich affair—dinner, in view of the 
food restrictions, was seldom a success. But, break- 
fast! There was a meal fora man! Fresh eggs, good 
coffee, and—best of all—toast, instead of the corn-meal 
muffins of the night before. But, right there was the 
catch. Morning after morning, his breakfast and his 
temper would be completely ruined by the miserable 


However one may define it the answer to 
that question is, beyond all argument, 
““Satisfaction!’’ So that the first task of the 
maker of an electrical appliance, whose 
product is definitely a consumer-goods item, 
is to analyze the causes of “‘satisfaction”’ in 
order to properly evaluate markets 
probable sales and the will to buy again as 
well as the spreading of the word among 
owners that his is a good product. Toast- 
Waster is the identifying name of a large line 
of just that sort of satisfying goods. Mr. 
McGraw’s words tell the why and how. 
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toast his hotel served! Today it was soggy and cold 
yesterday, burned to a crisp... tomorrow, 
heaven alone knew what. 
As this went on, our man began to see this toast as 
a problem to be overcome—a leisure moment problem 
as real and as necessary as his production schedule at 
the munitions plant. He approached the problem of 
miserable toast scientifically, with figures and drawings. 
And the outcome of that approach . . . the answer to 
his immediate problem . . . was the first automatic 


BY MAX McGRAW 
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toaster a device that would actually turn off 
the current at just the proper moment to assure him 
crisp, crunchy, golden-brown toast. 

In peace-time, with nerves lax and things going 
smoothly, this young man would probably never have 
given another thought to the toast that appeared so 
disappointingly on his breakfast table each morning. 
He’d simply have moved to another hotel. In the 
taut atmosphere of war, this little annoyance was mag- 
nified into a serious matter—a dragon to be slain, so 
that, once more, he might breakfast in peace and pleas- 
ure. Then, too, it offered a relief, an escape, from the 
problems of the plant and the worries of war. So, he 
devoted all of his spare time to improving, expanding, 
enlarging his idea. He built a model that showed new 
snarls and kinks .. . and he welcomed each one of them 
with an onlsaught of inventive effort that eliminated it. 
The final, basic patents which this young man obtained 
on his automatic toaster formed the groundwork for to- 


A 


toast. We would have wanted it changed. We would 
have welcomed an automatic toaster that could have 
changed it for us, from cold and limp or blackened and 
sharp-tasting to the “Toastmaster toast” of today. But, 
we couldn’t have satisfied that want—clear as it was. 

The problem, then, of the manufacturer and designer 
is, first, to sense the consumer’s wants—since he can’t 
describe for us the sort of machine or appliance he 
would like to have to do certain things for him—and 
then to build that machine or appliance. It is, perhaps, 
safe to say that there has seldom been a case of a 
product failing to sell when it has actually been designed 
to fill an existing want, and the public told of its avail- 
ability. Mechanical production is by far the simplest 
division of the whole problem—involved as we all know 
it to be. 

Just how, then, do we hurdle this first need of our 
business and “sense the consumer’s wants” Basically 
it involves study of trends apparent in other fields of 

manufacture ; then comes careful weighing of these 
findings, with reference to the relation of the 
studied products to our own problem. 


ANOTHER example a very wide gap between 
two eras. A—Automatic beyond question was 


the first Waffle-Master but (B) the Waffle Service idea 


is a real advance. 





day’s Toastmaster automatic toaster which, for all its 
economy, ease and efficiency of operation, is but the 
further refinement of that war-born idea. 


THAT'S HOW PRODUCTS ARE BORN 


OW, the point to that little story—aside from what 

interest it may have in Toastmaster history—is this. 
Here was a man, one of the buying public, in short, a 
“customer”, who not only knew what he wanted but, 
since he couldn’t buy it, set about to create it. All 
that separated him from the great mass of customers 
was that through mechanical training and creative 
ability, he became articulate. Most customers are not. 
But this must never lead us into the mistaken belief 
that, simply because they cannot express their wants, 
they do not have wants—and very definite ones they 
are, too. No doubt any one of us, in that young man’s 
position, would have hated that miserable breakfast 
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Additional weight is given to the consideration of 
whether any one trend so discovered manifests itself 
horizontally, over a varied group of products, or ver 
tically, in one line alone. 

As a case in point, let us consider the current trend 
toward increasingly automatic operation of mechanical 
devices. This is, of course, an obvious, and very nearly 
perfect example of the “horizontal” type. It would be 
difficult to think of some type of mechanical appliance 
which would not be improved—and when I say “im- 
proved” it is with the meaning of increasing customer 
acceptance, or more nearly satisfying the customer’s 
wants—by approaching closer to the fully-automatic in 
operation. To cite two familiar fields in which we 
find this trend or tendency toward more automatic 
operation, | would suggest that we look for a moment 
at the automobile and_ radio. 


Dissimilar products ? 
Certainly. 


long case histories on which to base find 


ings? In the case of the automobile, yes. This product 





is almost as old as our industrial history—quite as old 
as mass-production and really the father of this Amert- 
can boon to manufacturing. The radio, on the other 
hand, is an industrial infant. But this lack of similarity 
on both points only serves to mark more clearly and 
weigh more heavily the common trends visible in each 

and automatic operation is perhaps the clearest and 
most easily traced of these. 

Not long ago, Mr. Auto Purchaser was content to 
crank his car; today the starting problem has been 
converted to such an automatic operation that late model 
cars are constructed without facilities for hand cranking. 
In some cases the motor whirrs to a start at the simple 
twist of an ignition key. Shifting gears, once a chore 
for a man of strength, is now done with a finger-flick 
in some instances—completely automatically in others. 
Emergency brakes set themselves automatically when 
the car rolls backward unattended. Radiator ventilators 
open and shut automatically to maintain even engine 
temperature. Surely, you can think of dozens of other 
examples. And why were these changes made? Many 
of them by the expensive and wasteful trial-and-error 
methods, these changes were made in an attempt to 
interpret, in the product, the present but inarticulate 
wants of the buyer for additional convenience and ease 
of operation. 

In the field of radio, we can all remember when we 
thought the ultimate had been achieved as, after tedious 
minutes of searching over the surface of a crystal with 
a “cat’s whisker”, we were rewarded with a faint echo 
of music, intermingled with a generous allowance of 
static—all heard through earphones! Consider your 
radio of today: Automatic push-button tuning that 
flicks Europe into your parlor with the mere pressure of 
a fingertip; remote controls that permit you to change 
stations at will from your armchair ; timing devices that 
automatically turn your radio on, or off, or to another 
station. And now we even hear of the practicability of 
broadcast newspapers—automatically printed in your 
drawing room, while you sleep! 

Housewives are particularly quick to recognize and 
accept automatic operation as satisfying one of their 
essential requirements. They can readily see the ad- 
vantages of an electric range or roaster which can pre- 
pare a complete meal and promise its completion at a 
predetermined hour even though they may never 
have experienced the inconvenience and fatigue of cook- 
ing over an old-fashioned coal stove. They appreciate 
the value of automatic thermostats which heat or cool 
their homes . . . automatic timers that give them valued 
hours for leisure or other duties. Certainly, the ad- 
















— 


vance toward the automatic is clearly indicated in 
American industry—and, for this reason, it is one of 
the trends which we consider of the utmost importance 
in our effort to know and satisfy the customer’s wants. 


RECISE, automatic operation is vital to true con- 
p sumer acceptance of any article of a mechanical 
nature. But, as I have indicated previously, there are 
other trends to be considered . . . many others. One 
of the most important of these is appearance . . . and 
the reason to which we ascribe the great importance 
of appearance is that exterior design is actually the 
magnet that draws the customer to the product. I have 
said, and perhaps it will bear repeating, that a product 
which fills an actual need, and is brought to the atten- 
tion of the buying public, has, by far, the greatest pos- 
sibility of success. It is our belief that a major por- 
tion of this second requirement for a successful product 
—the necessity of bringing it to the attention of the 
public—starts with its exterior design. The drab prod- 
uct, regardless of the excellence of its working parts, 
tends to be passed by in favor of the more attractively 
designed one—and here again, I use the word “attrac- 
tive’ in the sense that any design is attractive only in 
that proportion in which it fulfills the customer’s want. 

We depend upon the appearance—the “attractive 
ness’’—of our product to do its large part in the actual 
presentation of goods to consumer—to act as a magnet 
that will draw prospective customers to our toaster 
through a field of competitive articles. This attractive- 
ness must force the possible customer to reach for its 
handle, tempt him to turn the toast-taste button, to run 
his hand over the chrome sides and appraise its value 
by touch as well as sight. 

Determination of just what type of attractiveness will 
most effectively do this for our product, and establish- 
ment of this design, even as far as two years in ad- 
vance, are matters of evaluating trends. They may be 
studied, charted and weighed quite as accurately as in 
mechanical production. Other factors enter the prob- 
lem, quite as they do in the mechanical side, and all 
must be given careful consideration—keeping in mind 
the lowest possible costs, together with a constant desire 
to present the product to the public in the most attrac- 
tive manner possible. 

To this end, we have established a definite policy 
for product development which we feel has proved 
especially valuable in reducing production costs and in- 
creasing sales volume. This plan calls for the meeting 
of executive heads of several departments . . . en- 
gineering .. . production ... sales . . . and advertising. 

Our meetings, which are held at regular 
intervals, furnish an opportunity to thrash 
out, verbally, any proposed changes, innova- 
tions or conflicting opinions. While it. is 
mechanically possible for us to revamp our 
production schedule annually, we much prefer 
to design our line to limit major changeovers 

(Continued on p. 122) 


T OASTMASTER developed the 


hospitality set or service en- 
semble for fuller “‘satisfaction’’. 
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OW to make the most of those inherent 
qualities of various materials, electrical and 
mechanical parts, equipment, finishes, etc., etc., 
that the final product may be what both manu- 
facturer and user expect? . . . Because suppliers 
of materials and parts want their offerings to 


yield maximum satisfaction. 


ACCURATE SPRING MFG. CO. 
Products: Springs, wire forms, metal 
stampings 


@ Where problems arise involving 
the engineering and design of these 
product parts, technical advice may 
be obtained without cost or obliga- 
tion by mail or through consultation 
at customer’s own plant. Inquirer 
should furnish sketches, blue prints 
or other descriptive data that would 
aid in defining problem. 


ACME ELECTRIC & MFG. CO. 
Products: Transformers up to 25 
kva., voltage regulators 


@ Complete laboratory equipment 
and engineering facilities are made 
available as part of consulting serv- 
ice involving the engineering, design 
and application of these products. 
If entire problem is outlined with 
adequate data, prompt advice will be 
furnished by mail or through con- 
sultation at manufacturer’s own 
plant. Except where experimental 
work not involving product sale is 
carried on, no charge normally made. 


Because manufac- 
turers of complete electrically-energized products 


ACME WIRE CoO. 

Products: Insulating cloth, var- 

nished fabric tape, coils, magnet 

wire, fixed condensers, insulating 

varnish 

@ Engineering these materials and 
parts into the customer’s products is 
the basis of a service which also 
provides assistance in solving design 
and application problems. Inquiries, 
including sketches, blue prints or 
other informative data, may be di- 
rected to either the main office or 
any one of seven branch offices. No 
cost or obligation, normally. 


AKRON PORCELAIN CO. 
Products: Electrical porcelain 


@ Engineering and design advice 
which will aid in strengthening por- 
celain parts or in making them more 
economical is available by mail in- 
quiry or through consultation at 
inquirer’s or supplier’s plant. Rough 
sketches may be submitted for design 
suggestions before final drawings are 
made. No cost or obligation is nor- 
mally involved. 
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want to have those same offerings serve with 
maximum effectiveness. ... Those two viewpoints 
call for adequate understanding between sup- 
pliers and product makers. ... In this review the 
editors of ELECTRICAL MANUFACTURING have 
gathered data directly from original sources that 
readers may be well-informed of available services 
leading to the answers to specific problems. 


ALLIANCE MFG. CO. 
Products: Motors, speed reducers 


@ Special, small (4450 hp. or less) 
motor application problems or, in 
some cases, new designs, are handled 
without cost or obligation except for 
special samples. Advice is given by 
mail. Full details including sketches 
and descriptive data concerning in- 
tended application required. 


ALUMINUM CO. OF AMERICA 
Products: Aluminum, alloys, cast- 
ings, screw machine products, fin- 
ishes and bare wire 


@ Assistance in the development of 
new applications of aluminum or in 
the engineering and design of parts 
fabricated from it is made available 
at 28 branch offices. Advice can be 
obtained from nearest branch by mail 
or through consultation in manufac- 
turer’s own plant. 


ALUMINUM GOODS MFG. CO. 
Products: Aluminum and stainless 
steel stampings 


@ Technical advice covering the 
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engineering, design and application 
of parts made from aluminum and 
stainless steel stampings is available 
at the main office and three branch 
offices. Consultation with manufac- 
turer in his own plant. Sketches, 
blue prints or other descriptive data 
should be furnished. 


AMERICAN AUTOMATIC ELECTRIC 
SALES CO. 
Products: Relays 


@® Problems relating to the applica- 
tion of various types of relays are 
discussed with manufacturer in his 
own plant or advice is furnished by 
mail as conditions require. Local 
representatives are available for con- 
sultation at ten branch offices. No 
cost or obligation is involved except 
where development or engineering 
time is required. 


AMERICAN BRASS CO. 
Products: Copper and its alloys in 
castings, rods, tubes, sheets, wire, 
resistance wire, eyelets, ferrules, 
metal stampings, terminals, con- 
nectors, extruded shapes 


@ Recommendations concerning 
the suitability of these non-ferrous 
materials for use in electrically ener- 
gized products are made available at 
any of the six manufacturing plants 
or nineteen branch offices. Ques- 
tions requiring special study are for- 
warded to general engineering de- 
partment. In submitting problem, 
fairly complete specifications show- 
ing physical and chemical require- 
ments to be met should be furnished. 
Consultation can be had by mail or 
at manufacturer’s own plant. 





AMERICAN FELT CO., INC. 
»Préducts: Felt, oil seals, felt washers 


@® Mechanical and chemical labora- 
tories available for the engineering, 
design and application testing of 
parts utilizing these products. Con- 
sultation service can be furnished by 
mail or at manufacturer’s own plant. 
No cost or obligation, normally. 


AMERICAN GAS ACCUMUL’TOR CO. 
Products: Time delay relays 


® To make possible a full develop- 
ment of the potentialities inherent in 
applications of this product a tech- 
nical consultation service is made 
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available. Advice is usually fur- 
nished by mail and calls for the 
submission of sketches or informa- 
tive data concerning intended appli- 
cation. No cost or obligation is nor- 
mally involved. 


AMERICAN INSULATOR CORP. 
Products: Cold molded plastics 


@ Consultation service covering 
the engineering and design of cold 
molded plastics is made available as 
well as a custom molding service. 
Advice can be obtained by mail or 
through consultation in manufac- 
turer’s own plant. Sketches or blue 
prints should be furnished. No cost 
or obligation is involved. 


AMERICAN LAVA CORP. 
Products: Insulating beads, ceramic 
bushings, washers, special shapes, 
resistor and resistance coil cores 


@ Because of inherent require- 
ments of this material, special engi- 
neering and design service is main- 
tained to enable customers to secure 
the most satisfactory and lowest cost 
parts. Advice is furnished by mail 
upon submission of sketches or de- 
scriptive data covering intended ap- 
plication. No cost or obligation, nor- 
mally. 


AMERICAN STEEL & WIRE CO. 
Products: Full line of wire, cables, 
cords, steel sheet, strip, bars, shapes, 
shafting, screw stock, stainless steel, 
nails, springs, etc. 


@ For the design, engineering and 
application of these various materials 
and parts, a technical advisory serv- 
ice is made available either by mail 
or through consultation at manu- 
facturer’s own plant. Assistance may 
be obtained either from the main of- 
fice or any one of thirty branch of- 
fices. No cost or obligation is nor- 
mally involved. 


AMERICAN WIRE DIV. OF ELEC- 
TRIC AUTO-LITE CO. 

Products: Microphone, speaker and 

battery cable, coils, heater, lamp, 

radio and heavy duty flexible cords, 

bare, insulated, magnet wire, flexible 

leads, wiring harnesses 

@ Consulting service covering the 
application of these products is 
available to manufacturers by mail 
or personal conference in their own 
plants. Sketches or blue prints 
covering intended application should 
be furnished. No cost or obligation 
is involved. 


AUBURN BUTTON WORKS, INC. 
Products: Molded plastics 


@® Manufacturers desiring technical 
assistance in the engineering, design 
or application of molded products 
can secure answers to their problems 
by mail or through consultation in 
their own plant. No cost or obliga- 
tion is involved except where models 
or samples are required. 


AUTOMATIC TEMP. CONTROL CO. 
Products: Electrically operated 
valves, control equipment 


@ Recognizing that each product 
application of this equipment in- 
volves new and different design and 
engineering factors, this supplier is 
ready to provide technical assistance 
and advice wherever required. In- 
quiry may be made by mail to the 
main office or any one of the 14 
branch offices or a personal consul- 
tation arranged. No cost or obliga- 
tion is involved. 


BAKELITE CORP. 
Products: Laminated and molded 
plastics, varnishes, lacquers, enamels, 
cements, synthetic resins, cable and 
wire coatings 


@ So that these materials may be 
utilized most effectively, technical 
advice is furnished covering the en- 
gineering, design and application 
problems arising in connection with 
parts in which they are used. Recom- 
mendations are also made concern- 
ing procurement of fabricated forms. 
Information is furnished by mail or 
through consultation in manufac- 
turer’s own plant. Inquiry may be 
directed to the main office or any one 
of five branch offices. No cost or 
obligation is normally involved. 


BAKER & CO., INC. 
Products: Contact points, thermo- 
static metal, platinum, silver 


@ Selection and application of the 
right electrical contacts for various 
product uses is aided by this tech- 
nical advisory service. Sketches in- 
dicating characteristics of circuit in 
which contacts are to be used are 
necessary for recommendations to be 
made either by mail or through con- 
sultation at manufacturer’s own 
plant. No cost or obligation. 


BARBER-COLMAN CO. 
Products: Motors below Wo hp. 
limit switches, timing devices, tem- 
perature controls and valves 


@ Because these motors can be 
utilized most effectively if the manu- 
facturer is familiar with their per- 
formance characteristics, methods of 
mounting and preliminary testing, a 
technical advisory service is avail- 
able by mail or personal consulta- 
tion. Sketches or descriptive data 
covering intended application should 
be furnished. No cost or obligation 





—* to assist wherever possible 

though the supplier of materi- 
als, electrical and mechanical parts, 
equipment, finishes, etc., may be, it 
would be unreasonable to expect him 
to undertake extensive studies of 
specific problems for the product en- 
gineer and designer without reason- 
able assurance of a sales opportunity. 
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is involved except where exhaustive 
laboratory tests on finished product 
are desired. 


WALLACE BARNES CO. DIV. OF 

ASSOCIATED SPRING CORP. 
Products: Metal stampings, screw 
machine products, springs, wire 
forms, lock and spring washers, hot 
rolled spring steel strip 


@ For the engineering and applica- 
tion of springs a technical consulta- 
tion service is maintained. Upon sub- 
mission of an outline of problem in- 
cluding sketches, blue prints or other 
informative data, advice will be fur- 
nished by mail or consultation in 
manufacturer’s own plant as the situ- 
ation may require. No cost or ob- 
ligation is normally involved. 


BEARINGS CO. OF AMERICA 
Products: Ball bearings 


@ Many problems relating to the 
design, engineering and application 
of ball bearings are handled satis- 
factorily in the field by sales engi- 
neers in four branch offices. Where 
necessary, however, special problems 
are referred to engineering depart- 
ment for advice by mail or through 
consultation in manufacturer’s own 
plant. No cost or obligation is in- 
volved except that prints and tech- 
nical information remain the prop- 
erty of the supplier. 


BECKER BROS. CARBON CO. 
Products: Commutator brushes, car- 
bon and graphite contacts, resistance 
plates, electrodes 


@ Development of new designs or 
the engineering and application of 
those already available is made easier 
by this technical advisory service 
which is provided by mail or consul- 
tation in manufacturer’s own plant. 
Sketches, blue prints or descriptive 
data showing intended application 
and desired dimensions should be 
furnished. Samples are furnished for 
test on a no charge basis and no 
cost or obligation is involved. 


BEETLE PRODUCTS DIV. OF 

AMERICAN CYANAMID CO. 
Products: Urea formaldehyde mold- 
ing compounds, resins 


@ Where assistance is desired in 
the design, engineering or applica- 
tion of molded parts, this can be ob- 
tained by mail or through consulta- 





These services, rendered in most in- 
stances without cost or obligation to 
the serious-minded inquirer, are the 
means of bringing to light and useful- 
ness many otherwise unavailable 
facts and engineering-design aids. 
Readers are urged to take advantage 
of them in the spirit in which they 
are made available. 


tion in manufacturer’s own plant. As 
much information as possible about 
the intended application should be 
submitted including sketches, blue 
prints or descriptive data. No cost 
or obligation is normally involved. 


BENWOOD-LINZE CO. 
Products: Electrolytic filter con- 
densers, dry metallic rectifiers 


@ Assistance in selection of proper 
rectifier unit, suggestions regarding 
circuits, operating voltages, filter 
component values, air cooling, etc., 
are furnished as part of the appli- 
cation consulting service available 
by mail or personal conference where 
occasion requires. Merely a state- 
ment of requirements and operating 
conditions is necessary. Special 
rectifier assemblies can be designed 
to meet customer’s requirements. 
No cost or obligation is involved. 


BODINE ELECTRIC CO. 
Products: Fractional hp. motors, 
speed reducers 


® Consultation is invited concern- 
ing the application of these motors 
and the associated engineering and 
design features of the product to be 
motorized. Advice is given by mail 
or through personal discussion of 
the problem in the manufacturer’s 
own plant. In addition to detailed 
information concerning the problem, 
a sample or model of the product 
may be submitted for analysis. No 
cost or obligation is involved except 
where special designs of limited ap- 
plication are needed. 


C. S. BRAININ DIV. OF I. STERN & 
CO., INC. 
Products: Thermostatic metals, con- 
tact points 


@ Information and advice concern- 
ing the engineering, design, and ap- 
plication of contact points and 
thermostatic metals is available by 
mail or through consultation in 
manufacturer’s own plant. No cost 
or obligation is involved. 


WM. BRAND & CO. 
Products: Insulating cloth, paper, 
varnished fabric tape, tubing, mica 


@ Application of these materials to 
electrically energized products may 
involve problems which can best be 
solved by consultation with their 
supplier either by mail or in the 
manufacturer’s own plant. Nature 
of application and operating condi- 
tions to be met should be made 
available. No cost or obligation. 


BRANDYWINE FIBRE PROD. CO. 
Products: Vulcanized fibre, sheet, 
tubing, insulating paper, screw ma- 
chine products, non-metallic bear- 
ings, bushings 


@ In order that the most effective 
use of these materials may be made 


FIFTH ANNUAL PRODUCT DESIGN NUMBER 


OFFERED BY ADVERTISERS TO MAKERS OF. ELECTRICALLY ENERGIZED MACHINES, APPLIANCES & EQUIPMENT 





anil 
AMM 
in the engineering and design of 
various products, a technical ad- 
visory service is maintained for in- 
quiry by mail or through consulta- 
tion at manufacturer’s own plant. 
Inquiry may be directed to main of- 
fice or any one of eight branch of- 
fices. No cost or obligation. 


BUNTING BRASS & BRONZE CO. 
Products: Solid and cored bars, al- 
loys, phosphor bronze castings, bear- 
ings, bushings, plain, babbitt, and 
graphited bearings 


@ Where problems arise concern- 
ing the engineering, design or appli- 
cation of these products, the manu- 
facturer may secure technical advice 
through inquiry by mail or consulta- 
tion in his own plant. Complete data 
showing loads, speeds, direction of 
shaft, method of lubrication, etc. 
should be made available. No cost 
or obligation is involved. 


CALLITE PRODUCTS DIV. OF EIS- 
LER ELECTRIC CORP. 
Products: Molybdenum and tungs- 
ten wire, rods, sheets, special shapes, 
thermostatic metals, contact points, 
copper-clad wire 


@ That these materials may be 
used most economically and effec- 
tively in all of their various applica- 
tions, a consulting service is main- 
tained whereby the manufacturer 
may discuss his problems by mail or 
in his own plant. No charge or obli- 
gation is incurred except where spe- 
cial parts are required. 


CARNEGIE-ILLINOIS STEEL CORP. 
Products: Electrical steel sheets, 
iron and steel sheets for enameling 


@ Manufacturers of electrically 
energized products desiring to make 
the most of these materials are in- 
vited to submit their problems to the 
main office or any one of 18 branch 
offices. Consultation will be arranged 
at his own plant. No cost or obliga- 
tion is normally involved. 


CERAM-I-CAST CORP. 
Products: Resistance heating units 
and elements 


@ Engineering, design and applica- 
tion problems relating to the utiliza- 
tion of these devices may be referred 
to the supplier for technical advice 
and assistance. A full outline of the 
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problem including sketches and 
descriptive data should be furnished. 
Consultation will be arranged in 
manufacturer’s own plant. No cost 
or obligation is normally involved. 


CERRO DE PASCO COPPER CORP. 
Products: Low temperature fusible 
alloys and special die construction 
material 


@® Problems relating to the engi- 
neering or application of these ma- 
terials may require the advice of the 
supplier. Inquiries can be answered 
by mail or through consultation in 
manufacturer’s own plant. No cost 
or obligation is normally involved. 


CHICAGO MOLDED PROD. CORP. 
Products: Molded insulation, molded 
plastics, dies, molds 


@ Aid in selecting the best type of 
plastic materials and in developing 
the aesthetic and functional design of 
products utilizing them is part of the 
engineering, design and application 
advisory service made available by 
mail or through personal consulta- 
tion. No cost or obligation. 


CHICAGO RIVET & MACHINE CO. 
Products: Split and tubular rivets, 
riveting machines 


® Various application problems in- 
volving the utilization of these 
fastening devices may be referred to 
this supplier for technical assistance. 
Advice may be obtained by mail or 
through personal consultation in 
manufacturer’s own plant. No cost 
or obligation is normally involved. 


CLAROSTAT MFG. CO., INC. 
Products: Radio control resistors, 
resistances 


@ In the engineering or application 
of these devices there may arise 
questions which can be readily an- 
swered by the supplier. A mail ad- 
visory service is held in readiness 
for this purpose. No cost or ob- 
ligation is involved except where a 
new design is needed calling for 
special tools. 


COLONIAL INSULATOR CO. 
Products: Resistor and resistance 
coil cores, porcelain 


@® Through advice by mail or con- 
sultation with the manufacturer in 





his own plant, technical assistance is 
made available concerning engineer- 
ing and design features arising in 
conjunction with the use of this ma- 
terial. Inquiry may be directed to 
the main office or any one of three 
branch offices. No cost or obligation 
is normally involved. 


CONTINENTAL-DIAMOND FIB. CO. 
Products: Vulcanized fibre sheets 
and tubes, mica and mica _ tape, 
laminated and molded plastics, in- 
sulating paper, non-metallic bearings 
and bushings, gears, pinions, small 
stampings 


@ Technical assistance in the en- 
gineering, design and application 
problems that arise as these ma- 
terials are utilized is made available 
to the manufacturer in his own plant. 
A complete physical and chemical 
laboratory is also at his disposal 
whenever needed. No cost or obli- 
gation is normally involved. 


CORNELL-DUBILIER ELEC. CORP. 
Products: Fixed and_ electrolytic 
filter condensers 


@ To enable the most efficient ap- 
plication of the right type of ca- 
pacitor, an advisory service is main- 
tained to handle inquiries by mail or 
to consult with the manufacturer in 
his own plant. Requests for as- 
sistance may be addressed to the 
main office or any one of 12 branch 
offices. No cost or obligation is nor- 
mally involved. 


COTTRELL PAPER CO., INC. 
Products: Insulating papers 


@® Manufacturers who utilize this 
material and desire further informa- 
tion and data concerning its various 
applications can secure advice either 
by mail or through consultation in 
their own plants. No cost or obli- 
gation is normally involved. 


R. W. CRAMER CO., INC. 
Products: Electrical timing devices 


@ Wherever engineering or appli- 
cation problems arise in conjunction 
with the utilization of these devices, 
the manufacturer is invited to con- 
sult with the supplier either by mail 
or with a representative at his own 
plant. Inquiries may be addressed 
to either the main or branch offices. 
No cost or obligation, normally. 


CROCKER-WHEELER ELECTRIC 
MFG. CO. 


Products: Motors, speed reducers 


® To aid the product manufacturer 
in solving engineering and applica- 
tion problems which arise in con- 
junction with building-in motors and 
speed reducers, a complete advisory 
service is made available. Inquiries 
may be addressed to the main office 
or any one of 13 branch offices by 
mail or a consultation can be ar- 


ranged at the manufacturer’s own 
plant. No cost or obligation is in- 
volved. 


CULLMAN WHEEL CO. 
Products: Motor drive units, ma- 
chine tool drives, sprockets, flexible 
couplings 


@ An advisory service which fur- 
nishes assistance to manufacturers 
engaged in building-in electric 
motors is provided to take care of 
the various engineering and applica- 
tion problems that may arise. Ad- 
vice may be furnished by mail or 
through consultation with the manu- 
facturer in his own plant depending 
upon the circumstances involved. No 
cost or obligation, normally. 


DANTE ELECTRIC MFG. CO. 
Products: Enclosed fuses, clips, 
mountings, copper lugs, terminals, 
connectors, metal stampings, tubing 


@ Because the most effective utili- 
zation of these products can often 
be made if assistance is rendered by 
their supplier, an engineering, desiga 
and application consulting service is 
provided. Information can be fur- 
nished either by mail or through con- 
sultation with the manufacturer in 
his own plant. No cost or obliga- 
tion is normally involved. 


DEAN W. DAVIS & CO., INC. 
Products: Coils, relays, solenoids, 
transformers 


@ Such problems as manufacturing 
economies or product improvements 
which may arise during the applica- 
tion of these devices to electrically 
energized products may be referred 
to the supplier for technical advice. 
Inquiries may be made by mail or 
the question discussed with a repre- 
sentative in the manufacturer’s own 
plant. No cost or obligation is nor- 
mally involved. 


DELCO APPLIANCE DIV. OF GEN- 
ERAL MOTORS SALES CORP. 
Products: Motors (459 to Y%th hp.) 


@ To enable the manufacturer to 
solve difficult and unusual motor 
application problems which may 





ULL information should be made 

available in stating an engineer- 
ing-design problem for suggestions. 
Sketches, blue prints or descriptive 
data are always helpful. Models, too, 
if the preliminaries have proceeded 
that far. 


logical results. 
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basic facts which they need to ap- 
proach a suggested solution. Do not 
wait until the last minute before 
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re 


re 





OFFERED BY ADVERTISERS TO MAKERS OF ELECTRICALLY ENERGIZED MACHINES, APPLIANCES & EQUIPMENT. 


arise, a complete advisory service is 
made available for mail inquiry or 
plant consultation. No cost or ob- 
ligation is involved except where 
special dies or moulds are required 
for samples or the number of samples 
is large. 


DELCO PRODUCTS DIV. OF GEN- 
ERAL MOTORS CORP. 
Products: Motors 


@® Assistance in the design of elec- 
trically energized products utilizing 
these motors is provided through 
consultation in the manufacturer’s 
own plant. A full description of the 
product under consideration together 
with blue prints and descriptive data 
should be made available. 


DIAL LIGHT CO. OF AMERICA 
Products: Pilot, indicator lights 


@ Manufacturers utilizing these de- 
vices are invited to submit their ap- 
plication problems to the supplier 
for technical assistance. A detailed 
outline of the problem should be 
made available. No cost or obliga- 
tion is normally involved. 


DOLE VALVE CO. 
Products: Thermostatic metals 


® Selection and application of the 
right thermostatic bimetal or solu- 
tion of engineering problems which 
may arise in the course of adapting 
it to product use is aided by this 
technical advisory. service. Blue 
prints or samples should be made 
available. No cost or obligation is 
involved except for the material and 
labor required in making samples. 


WILBUR B. DRIVER CO. 
Products: Resistance alloys, wire 


@® Where problems involving the 
engineering, design and application 
of these materials to electrically 
heated appliances are involved, this 
consulting service is offered. In- 
quiries may be addressed to the main 
office or either of the two branch 
offices by mail or consultation may 
be arranged with the manufacturer 
in his own plant. No charge is nor- 
mally involved for this service. 


DRIVER-HARRIS CO. 
Products: Resistance alloys, wire, 
nickel silver, phosphor bronze, silver 


@® To enable manufacturers to ef- 
fectively utilize these special alloys, 
an engineering, design and applica- 
tion service is made available. In- 
quiries may be addressed to the main 
office or branch offices by mail or a 
representative will call at the manu- 
facturers own plant for consultation. 
No cost or obligation, normally. 


DUMORE CoO. 
Products: Motors 


@ To assist manufacturers in solv- 
ing the various engineering and de- 
sign problems that arise in conjunc- 





tion with the application of these 
motors and their controls and in 
adapting them to various product 
needs, a full advisory service is 
maintained. Consultation may be 
arranged at his own plant if desired. 
No cost or obligation is involved 
except where special drawings and 
blue prints are made up. 


STRUTHERS DUNN, INC. 
Products: Motor controllers, tem- 
perature regulators, relays, remote 
control switches, thermostats, tim- 
ing devices, insulating beads, melt- 
ing pots 


@ That these devices may be util- 
ized most effectively in their various 
applications a technical advisory 
service is maintained to furnish in- 
formation and assistance by mail or 
personal consultation. Inquiry may 
be directed to the main office or any 
one of 29 branch officers. No cost 
or obligation is normally involved. 


DUREZ PLASTICS AND CHEMI- 
CALS, INC. 
Products: Molded insulation, com- 
pounds, bonding, coating, impreg- 
nating resins 


@ Engineering and application ad- 
vice which will aid in strengthening 
products made from these materials 
or in enabling their more economic 
fabrication may be obtained through 
the main office or three branch of- 
fices. Inquiries may be submitted 
by mail or a consultation arranged 
in the manufacturer’s own plant 
without cost or obligation. 


EAGLE SIGNAL CORP. 
Products: Relays, timing devices 


@ Questions which arise in connec- 
tion with the application of these 
timers in various circuits may be re- 
ferred by mail to the supplier and a 
full explanation of the problem made 
available. No cost or obligation is 
normally involved. 


ELECTRIC SPECIALTY CO. 
Products: Motors, generators 


@ To aid customers in meeting 
their individual requirements, a com- 
plete technical advisory service is 
maintained covering the engineering, 
design and application of these prod- 
ucts. Most of this equipment is of 
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special design. Although many ques- 
tions may be answered by mail, 
where necessary, consultations can 
be arranged at the manufacturer’s or 
supplier’s plant. Only where actual 
development expense is involved, 
such as for drafting work, cost of 
patterns, etc., is there a charge made. 


ELECTRICAL COIL WINDING CO. 
Products: Coils 


@® Recommendations concerning 
the suitability of these coils from an 
engineering and design standpoint 
are furnished at either the main or 
branch office. Questions may be 
answered by mail or through con- 
sultation at the manufacturer’s own 
plant. No cost or obligation is in- 
volved except where special forms 
or tools are necessary for samples. 


ELECTRICAL TESTING LABS. 


@ Providing extensive facilities for 
test, investigation, inspection and 
analysis of all products upon a fee 
basis. Examination available at 
headquarters laboratory, in manufac- 
turers plant or through field tests. 


FAFNIR BEARING CO. 
Products: Ball bearings 


@ To assist manufacturers of elec- 
trically energized products in prop- 
erly utilizing ball bearings, a full 
engineering, design and application 
service is made available. Advice 
can be furnished by mail or through 
consultation at the manufacturer’s 
own plant. Inquiries may be ad- 
dressed to the main office or any one 
of 11 branch offices. No cost or ob- 
ligation is involved. 


FAIRBANKS, MORSE & CO. 
Products: Motors, diesel engines 


@ Application advisory service cov- 
ering the above products is made 
available at the main office and 15 
major branch offices. Sales engi- 
neers are available for consultation 
at the manufacturer’s own plant. No 
cost or obligation, normally. 


FANSTEEL METALLURG’L CORP. 
Products: Contact points, molyb- 
denum, tungsten wire, rods, sheets, 
special shapes, tantalum 


@ Not only are proper contact ma- 
terials and designs specified as part 
of this consulting service but often 
circuit alterations are outlined to 
eliminate contact difficulties. Advice 
may be obtained by mail or consul- 
tation can be arranged in the manu- 
facturer’s or supplier’s plant. In ad- 
dition to full descriptive data, sam- 
ples of proposed devices may be sub- 
mitted for laboratory tests. No 
cost or obligation is involved. 


FELTERS CO. 
Products: Felt 


@ Engineering and design problems 
involving vibration and sound absorp- 


85 








ELECTRICAL MANUFACTURING REVIEW OF CONSULTING ENGINEERING, DESIGN AND APPLICATION SERVICES AS 


tion may be referred to this supplier 
for technical advice and recommenda- 
tions concerning the effective appli- 
cation of this material. Information 
may be obtained by mail or through 
personal consultation. No cost or 
obligation is normally involved. 


FENWAL INC. 
Products: Thermostatic switches, 
thermostats 


@ Sales and engineering represen- 
tatives in the main office and 16 
branch offices are available to render 
technical assistance in solving engi- 
neering and application problems in 
conjunction with the use of these 
heat controlling devices. Advice may 
be obtained by mail or through con- 
sultation in manufacturer’s plant. 


FERRANTI ELECTRIC, INC. 
Products: Air cooled transformers 


@ Where engineering, design or 
application problems arise in connec- 
tion with the utilization of these 
products, manufacturers are invited 
to submit an outline of them by mail. 
Full information including sketches 
or groupings should be furnished. No 
cost or obligation, normally. 


FORMICA INSULATION CO. 
Products: Laminated and molded 
plastics, laminated phenolic tubing, 
non-metallic bearings, bushings 


@ In order that these various ma- 
terials and parts may be effectively 
utilized in electrically energized 
products, the supplier stands ready 
to assist the product manufacturer 
with advice by mail or consultation 
in his own plant. No cost or obliga- 
tion is involved except where new 
designs require special tools. 


G-M LABORATORIES, INC. 
Products: Electronic controls, lab- 
oratory standard instruments, pho- 
toelectric cells, relays 


@ Because the engineering, design 
and application of products utilizing 
this equipment may require the ad- 
vice of specialists, this supplier 
stands ready to consult with the 
manufacturer either personally or by 
mail. In addition to providing com- 
plete technical drawings and data, it 
is sometimes advisable to submit a 
model or sample of the actual ma- 
chine. No cost or obligation is nor- 
mally involved. 


GARLOCK PACKING CO. 
Products: Oil and grease seals, me- 
chanical packings, gaskets 


@ To assist manufacturers in effec- 
tively solving the engineering, de- 
sign and application problems, aris- 
ing from the utilization of these 
products, an advisory service is made 
available through the main office and 
29 branch offices of this supplier. 
Consultation is usually arranged in 
the manufacturer’s own plant. No 
cost or obligation is involved. 
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GEAR SPECIALTIES, INC. 
Products: Metallic and non-metallic 
gears, pinions 


@ Through advice by mail or con- 
sultation with the manufacturer in 
his own plant this supplier stands 
ready to assist the manufacturer in 
the solution of his engineering, de- 
sign and application problems relat- 
ing to the use of these products. No 
cost or obligation, normally. 


GENERAL CABLE CORP. 
Products: All types wire and cable, 
flexible cords, cord sets 


@® Unusual applications or specific 
problems in the application of these 
wires and cords to electrically ener- 
gized products may be referred to 
any one of 18 branch offices. Advice 
will be furnished by mail or through 
consultation in manufacturer’s own 
plant. No cost or obligation is in- 
volved. 


GENERAL ELECTRIC CO. 
Products: Motors, generators, trans- 
formers, switches, circuit breakers, 
resistors, rheostats, wire, coils, cord, 
cable, insulating cloth, tape, ovens, 
furnaces, soldering irons, melting 
pots, non-metallic bearings, bush- 
ings, gears, pinions, condensers, in- 
struments, lamps, electronic tubes, 
rectifiers, controls, regulators, lam- 
inated and molded plastics, welding 
electrodes, fuses, mica, permanent 
magnets, brushes, slotting machines 


@ This supplier is in a position to 
assist the product manufacturer in 
the selection of equipment together 
with the solution of those engineer- 
ing or design problems that may 
arise as a result of the application of 
these products. No cost or obliga- 
tion is normally involved except in 
a case of specially built devices. 


GENERAL PLATE CO., DIV. OF 

METALS & CONTROLS CORP. 
Products: Thermostatic metals, con- 
tacts, silver solder 


® Assistance in the development of 
new applications for these products 
is made available at the main office 
and two branch offices. Complete 
descriptive data, preferably with 
blue prints, should be furnished. No 
cost or obligation is involved except 
occasionally for samples. 





a company listed in this re- 
view is an advertiser in ELEC- 
TRICAL MANUFACTURING, either in 
this or in recent numbers. Addresses 
have been omitted in the interest of 
space conservation. Advertisements 
and addresses of most of these organ- 
izations can therefore be located 
through the Advertisers Index on 
p. 200-203 of this issue. The Editor 
would be pleased to forward inquiries 
if readers find this more convenient. 





GENERAL RADIO CO. 

Products: Laboratory standard in- 
struments, portable, switchboard and 
resistance bridge instruments; volt- 
age regulators, radio control resis- 
tors, motor rheostats, stroboscopes, 
transformers 


@ Where these instruments are be- 


ing considered for new measurement 
applications this 
ready to assist in the solution of the 
problem. 
by mail or through consultation in 
the manufacturer’s own plant. No 
cost or obligation, normally. 


supplier stands 


Advice may be obtained 


GERMANOW-SIMON MACHINE CO. 


Products: Heat indicators 


@ Problems relating to the engi- 


neering, design or application of 
these devices as they are built into 
electrically energized products may 
be referred to the supplier who de- 
signs new equipment for specialized 
conditions. Advice may be obtained 
by mail or through consultation. No 
cost or obligation is involved except 
for samples requiring special tools. 


GIBSON ELECTRIC CO. 


Products: Electrical contacts 


@ Contact problems involving en- 


gineering, design or application fac- 
tors which are analyzed on a co- 
operative basis with this supplier 
may reveal opportunities for better 
economy in product fabrication or 
improved performance. Advice can 
be obtained by mail or a personal 
consultation. No cost or obligation 
is involved. 


GITS BROTHERS MFG. CO. 


Products: Oil and grease seals, cups, 
oilers 


@® Technical advice covering the 


engineering, design and application 
of these products may be obtained 
from this supplier by mail or 
through consultation in manufac- 
turer’s own plant. No cost or obli- 
gation is involved except where new 
tools or dies are required. 


GRANITE CITY STEEL CO. 


Products: Steel sheets, enameling 
sheet steels 


@ To aid the manufacturer in the 
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proper application of this material to 
his products as well as in the solu- 
tion of engineering problems which 
may arise therefrom, an advisory 
service is made available by mail or 
through consultation with the manu- 
facturer in his own plant. No cost 
or obligation is involved. 


GUARDIAN ELECTRIC MFG. CO. 
Products: Radio plugs, caps, switch- 
es, relays, solenoids, step-up switch- 
es, terminals, connectors 


@ Any problem arising from the 
engineering or application of elec- 
trical controls may be submitted to 
the main office or any one of 17 
branch offices for advice by mail or 
consultation in the manufacturer’s 
own plant. A data form is available 
to assist in outlining details of the 
problem. No cost or obligation is 
involved except for samples. 


H-B ELECTRIC CO., INC. 
Products: Temperature - humidity 
controls, valves, laboratory standard 
and switchboard instruments, volt- 
age regulators, relays, thermostats 


@® Problems relating to the engi- 
neering, design and application of 
these devices are discussed with the 
manufacturer in his own plant or ad- 
vice is furnished by mail as condi- 
tions require. Six field engineers are 
available for consultation. No cost 
or obligation is involved except 
where special samples are required. 


HANDY & HARMAN 
Products: Silver, silver solder, braz- 
ing alloys 


® A complete technical advisory 
service covering engineering, design 
and application problems which arise 
in the course of product development 
or failure is made available at the 
main office and 4 branch offices. Spe- 
cial brazing clinics can be arranged 
for groups of 50 or more. Advice is 
either furnished by mail or through 
consultation in the manufacturer’s 
own plant without cost or obligation. 


HANSEN MFG. CO., INC. 

Products: Motors, speed reducers, 

timing devices 

@ This supplier will furnish advice 
by mail regarding any engineering 
or application problem which may 
arise as a result of building-in these 
devices into electrically energized 
products. In addition to the usual 
descriptive data, a model of the pro- 
posed product may be submitted. No 
cost or obligation, normally. 


HART MFG. CO. 

Products: Relays, switches, thermo- 

stats, timing devices 

@ Engineering and design advice 
which will aid in the most effective 
utilization of these devices is made 
available by mail or through con- 
sultation in the manufacturer’s own 


plant. Inquiry may be submitted to 
main office or any one of 10 branch 
offices. No cost or obligation is in- 
volved except for special tools. 


HAYDON MFG. CO., INC. 
Products: Motors 


@ For the design, engineering and 
application of these motors, a tech- 
nical advisory service is maintained 
for advice by mail or consultation in 
the manufacturer’s own plant. No 
cost or obligation is involved except 
for model work or samples. 


HEINEMANN ELECTRIC CO. 
Products: Circuit breakers, motor 
controls 


@ Because problems may arise in 
the special applications of these cir- 
cuit breakers requiring the assistance 
of the supplier, a technical advisory 
service is made available through 
mail inquiry or personal consulta- 
tion. This service is obtainable at 
the main office or at any one of 15 
branch offices without cost. 


HERZOG MIN. LAMP WORKS, INC. 
Products: Miniature lamps, pilot 
lights 


@ Engineering or application prob- 
lems arising from the utilization of 
these devices in electrically energized 
products may be placed in the hands 
of this supplier for technical advice 
and recommendations. Advice is 
usually furnished by mail without 
cost or obligation except where ex- 
perimental investigation is necessary. 


HILLIARD CORP. 
Products: Clutches, flexible coup- 
lings 


@ To assist the manufacturer in 
solving any design, engineering and 
application problems which may 
arise in connection with utilizing 
these products, a technical advisory 
service is made available at the main 
office and 40 branch offices. Advice 
may be obtained by mail or through 
consultation in the manufacturer’s 
own plant without cost or obligation. 


HOLTZER-CABOT ELECTRIC CO. 
Products: Motors up to 2 hp. 


@ To enable the manufacturer to 
select the type of motor best suited 
to his product and to assist in solv- 
ing any engineering, design or appli- 
cation difficulties which may be fac- 
ed, a consulting service is made 
available at four branch offices. The 
problem is usually discussed in the 
manufacturer’s own plant and no cost 
or obligation is normally involved. 


HOSKINS MFG. CO. 
Products: Resistance alloys, wire 


@® Through advice by mail or con- 
sultation with the manufacturer in 
his own plant this supplier offers 
engineering, design and application 
assistance, no cost or obligation. 


FIFTH ANNUAL PRODUCT DESIGN NUMBER 










OFFERED BY ADVERTISERS TO MAKERS OF ELECTRICALLY ENERGIZED MACHINES, APPLIANCES & EQUIPMENT. 


Ait il 


lll 





HUNTER PRESSED STEEL CO. 
Products: Oil and grease cups, oil- 
ers, metal screw machine products, 
springs, wire forms, stampings 


@ Recommendations concerning 
the solution of engineering and de- 
sign difficulties which arise in con- 
nection with the application of these 
products may be obtained by mail or 
through personal consultation. No 
cost or obligation, normally. 


M. D. HUBBARD SPRING CO. 
Products: Cotter pins, expansion 
plugs, metal stampings, springs, 
wire forms, metallic lock and spring 
washers 


@ Where new applications of these 
products are contemplated or special 
difficulties arise, the manufacturer is 
invited to outline his problems by 
mail or through personal consulta- 
tion in his own plant. No cost or 
obligation is involved. 


IDEAL COMMUTATOR DRESS. CO. 
Products: Armature blowers, wire 
connectors, copper lugs, commutator 
stones, grinders, brush seaters, ce- 
ment, slotting machines, coil winders 


@ To enable the manufacturer to 
secure the most effective utilization 
of these products, a technical ad- 
visory service is maintained for 
consultation by mail or in the manu- 
facturer’s own plant. Inquiry may 
be directed to the main office or 
nearest branch office. No cost or ob- 
ligation is normally involved. 


ILSCO COPPER TUBE & PROD- 
UCTS, INC. 
Products: Copper lugs, brass and 
copper tubes 


@ To aid manufacturers in improv- 
ing their products by making effec- 
tive application of these devices, the 
supplier will submit samples and ad- 
vice by mail. It is desirable that a 
sample of the unit or part to which 
these devices will be adapted be sup- 
plied. No charge or obligation is in- 
volved except for special dies. 


IMPERIAL MOLDED PRODUCTS 

CORP. 
Products: 
plastics 


Laminated and molded 


@ To obtain the maximum effective 
use of the properties which these 
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materials offer, a technical advisory 
service covering engineering, design 
and application problems is made 
available by mail or personal con- 
sultation. Inquiries should include 
descriptive data together with sample 
part if possible. No cost or obliga- 
tion is involved except for experi- 
mental work or samples. 


INSULATION 

CORP. 
Products: Insulating cloth, paper, 
varnish, vulcanized fibre; mica, cot- 
ton, linen, silk, rubber, friction and 
varnished fabric tape, tubing 


@ To assist in the selection of the 


MANUFACTURERS 


best type of material, its proper ap- ~ 


plication and specification, a techni- 
cal advisory service is maintained at 
the main office and six branch offices. 
Consultation is usually in manufac- 
turer’s own plant. Laboratory tests 
and samples are without charge and 
no cost or obligation is involved ex- 
cept for tools and materials. 


INTERNATIONAL NICKEL CO., INC. 
Products: Nickel, nickel alloys, cast- 
ings, tubing 
@ Complete data and information 

on the chemical, physical and me- 
chanical properties of these metals 
together with instructions on fabri- 
cation, advice on designs and speci- 
fications, and assistance in testing 
are made available to manufacturers 
contemplating their utilization. Ad- 
vice may be secured by mail or 
through consultation without cost or 
obligation. 


INTERNATIONAL RESISTANCE CO. 
Products: Power circuit, radio con- 
trol resistors 


® Assistance in solving problems 
relating to the design of products 
using these resistors and rheostats 
together with the most effective ap- 
plication of these devices may be 
obtained by mail or through consul- 
tation in manufacturer’s own plant. 
No cost or obligation is involved. 


INTERNATIONAL TELEPHONE DE- 
VELOPMENT CoO., INC. 
Products: Selenium rectifiers 


@ Specific requirements relating to 
the design and application of these 
rectifiers for all types of uses can be 
established with the aid of this sup- 
plier. Technical advice will be fur- 
nished by mail and a data form is 
available for the submission of basic 
facts. No cost or obligation. 


JANETTE MFG. CO. 


Products: Motors, speed reducers, 
blowers, fans 


® Specification of the correct drive 
or development of special equipment 
to meet unusual applications is of- 
fered as part of the technical service 
made available by mail or personal 
consultation. No cost or obligation 
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is involved except for special de- 
signs. 


HOWARD B. JONES 
Products: Multiple contact plugs, 
sockets, terminals, connectors 


@ To aid in the proper selection of 
these devices and the modification of 
standard items for special require- 
ments, technical advice is offered at 
the main office or any one of 13 
branch offices. 


KENDRICK & DAVIS CO. 
Products: Motors, plating genera- 
tors, speed reducers 


@ This supplier offers every assist- 
ance needed in the solution of engi- 
neering, design and application prob- 
lems arising from the utilization of 
these small motors. Advice is us- 
ually furnished by mail and no cost 
or obligation is normally involved. 


KRUEGER & HUDEPOHL 

Products: Copper lugs, stampings 

@ Technical advice concerning the 
most efficient fittings for use in join- 
ing, splicing or terminating conduc- 
tors can be obtained upon applica- 
tion to this supplier. Information is 
usually furnished by mail. No cost 
or obligation is normally involved. 


KURMAN ELECTRIC CO. 
Products: Relays 


@ Consultation concerning engi- 
neering problems and assistance in 
effecting the correct application of 
this equipment may be secured upon 
application to this supplier. Informa- 
tion may be obtained by mail or a 
conference arranged with the manu- 
facturer in his own plant. 


KURZ-KASCH, INC. 
Products: Molded plastics, radio and 
instrument knobs 


@ Suggestions for changes in de- 
sign, recommendations concerning 
new applications and advice on engi- 
neering problems may be obtained as 
part of the consulting service of this 
supplier. Advice may be obtained 
by mail or through consultation in 
the manufacturer’s own plant. No 
cost or obligation is involved except 
occasionally for experimental molds. 


LANDIS & GYR, INC. 
Products: Miniature ball bearings 


@ Aid in bringing about the most 
effective application of these bear- 
ings to various electrically energized 
products is offered by this supplier. 
Inquiries should be submitted by 
mail and should include sketches, 
blue prints or possibly a sample of 
the product under consideration. 


LELAND ELECTRIC CO. 
Products: Motors 


@ Full assistance in the selection 
and application of motors to manu- 





facturers’ machines and devices is 
made available by mail or personal 
consultation. Inquiry may be directed 
to any one of 15 branch offices. No 
cost or obligation, normally. 


LITTELFUSE INC. 
Products: Enclosed and potential 
fuses, clips, mountings 


@ Engineering and _ application 
problems involving the overload pro- 
tection of various products may be 
referred to this supplier for technical 
advice. Inquiries are usually har.- 
dled by mail and no.cost or obliga- 
tion is normally involved. 


LORD MFG. CO. 
Products: Rubber connectors, vibra- 
tion control mountings 


@ Where questions arise concern- 
ing the reduction of product vibration 
or the best means of applying ab- 
sorption devices for this purpose, 
this supplier is ready to provide 
technical assistance. Advice is usual- 
ly furnished by mail although a 
personal conference can be arranged 
where necessary. 


LOUTHAN MFG. CO. 
Products: Ceramic bushings, wash- 
ers, special shapes, resistor and re- 
sistance coil cores, electrical por- 
celain 


@ Cooperation in designing special 
heat insulating products for electri- 
cal heating appliances is provided as 
part of this advisory service. In- 
quiry may be made by mail or a per- 
sonal consultation arranged. No cost 
or obligation is involved. 


MAAS & WALDSTEIN CO. 
Products: Paints, lacquers, enamels 


@ Assistance in recommending 
specifications or developing special 
materials to meet new or unusual 
service requirements is offered in 
this consulting service. 





_ and unusual applications of 

materials, parts and equipment 
are often discovered by the product 
manufacturer who attempts to util- 
ize them. Yet it is most probable 
that the supplier has had a hand in 
the matter too. So, even though the 
problem may seem somewhat remote 
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MACALLEN CO. 
Products: Mica, molded insulation, 
laminated and molded plastics 


@ Design or application problems 
arising from the utilization of these 
materials may be referred to the 
supplier for technical advice by mail 
or personal consultation. Inquiries 
may be directed to the main office 
or either of two branch offices. 


MAGNATROL VALVE CORP. 
Products: Electrically controlled 
valves 


@® Technical advice and recommen- 
dations are made available by mail 
to those product manufacturers who 
wish to secure most effective use of 
these valves. No cost or obligation 
is normally involved. 


P. R. MALLORY & CO., INC. 
Products: Fixed and electrolytic fil- 
ter condensers, welding electrodes, 
radio control and power circuit re- 
sistors, rectifiers, contacts, molyb- 
denum, tungsten, copper alloys 


® Specializing in contact engineer- 
ing and life testing, a consulting 
service is made available for un- 
biased analysis of engineering and 
application problems arising from the 
use of these devices and materials. 
Information is furnished by mail or 
personal consultation. 


MASTER ELECTRIC CO. 
Products: Motors (449 to 100 hp.) 


® Through its main office and 22 
branch offices this supplier is ready 
to work closely with any manufac- 
turer using these motors in the solu- 
tion of engineering, design and ap- 
plication problems arising therefrom. 


MERCOID CORP. 
Products: Temperature controls, 


valves, regulators, relays, mercury 
switches 


@ Every assistance is rendered in 
adapting these products to the cus- 
tomer’s needs. Advice is furnished 
by mail or through consultation in 
manufacturer’s own plant. 


MICA INSULATOR CO. 
Products: Laminated and molded 
plastics, non-metallic bushings, bear- 
ings, commutator cement, insulating 
cloth and paper, mica, cotton, linen, 
silk, rubber, friction and varnished 





from previous developments do not 
hesitate to seek the solution that you 
may have in mind. Suppliers are 
ready to cooperate with you, and have 
succeeded previously, in making here- 
tofore unthought of applications 
possible in electrically energized pro- 
ducts of various kinds. 





fabric tape and tubing, insulating 
varnish, wax 


@ Full information and assistance 
in securing the most effective appli- 
cation of these materials and com- 
pounds is furnished by mail or 
through personal consultation. 


NATIONAL VULCANIZED FIB. COQ. 
Products: Laminated phenolic and 
vulcanized fibre, non-metallic bear- 
ings, bushings, gears, fibre screw 
machine products, insulating paper 


@ Experimental department main- 
tained where new and unusual appli- 
cations can be tested and developed. 
Advice is usually furnished by mail. 
This service may be obtained 
through contact with any one of 26 
branch offices. 


MINNESOTA MINING & MFG. CO. 
Products: Scotch tape 


@ Consultation service covers the 
furnishing of engineering, design and 
application advice where this ma- 
terial is utilized. 


NEW DEPARTURE DIV. OF GEN- 
ERAL MOTORS SALES CORP. 
Products: Ball bearings 


@ Full information and assistance 
is rendered in securing the most ef- 
fective application of these bearings 
either through advice by mail or con- 
sultation in the manufacturer’s own 
plant. Information concerning the 
problem should enable determination 
of loads and speeds at bearing points. 


NEW ENGLAND MICA CO. 
Products: Composite bonded mica 
insulation products 


@ Selection of the best type of this 
material to meet engineering require- 
ments, planning for the right shape 
or form to fit design needs, testing 
it in the light of new and unusual ap- 
plications are all activities in which 
this supplier is ready to helpfully 
participate. 


NEW JERSEY ZINC CO. 
Products: Zine die casting alloys, 
rolled zine alloys 


@ Development of new applica- 
tions and the working out of designs 
for parts fabricated from these ma- 
terials is part of the advisory service 
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made available by mail or personal 
consultation. 


NORMA - HOFFMAN BEARINGS 
CORP. 
Products: Ball and roller bearings 


@ Through advice by mail or per- 
sonal consultation in the manufac- 
turer’s own plant, analysis and rec- 
ommendations for various proposed 
applications may be obtained with- 
out cost or obligation. 


NEWPORT ROLLING MILL CO. 
Products: Electrical steel sheets, 
iron and steel enameling sheets 


@ So that the efficiency of motors 
and generators may be economically 
improved through the proper use of 
this material, a technical advisory 
service is provided. Consultation is 
usually in manufacturer’s own plant. 
Inquiry may be directed to main of- 
fice or any one of ten branch offices. 


OHIO ELECTRIC MFG. CO. 
Products: Motors, lifting magnets, 
magnetic separators 


@ Suggesting the proper type of 
fractional hp. motors and furnishing 
designs to meet product require- 
ments is part of the service made 
available by mail and personal con- 
sultation. Inquiry may be directed 
to the main office or any one of 11 
branch offices. 


OHMITE MFG. CO. 
Products: Power circuit and radio 
control resistors, motor control 
rheostats 


@ Recommendation of proper type 
of unit, determination of electrical 
characteristics needed, adaptation of 
standard designs to special require- 
ments are some of the services ren- 
dered by this supplier in coopera- 
tion with the product manufacturer. 


PARAMOUNT PAPER TUBE CO. 
Products: Square, rectangular and 
round paper tubes 


@® Assistance is offered in designing 
the right type of paper tube for 
various product applications. Infor- 
mation is usually supplied by mail. 


PARKER-KALON CORP. 
Products: Self-tapping sheet metal, 
drive, thumb and set screws; nuts 


@ Wherever engineering, design or 
application problems arise in con- 
junction with the utilization of these 
various fastening devices, assistance 
in their solution may be obtained 
upon application to the main office 
or nearest field engineer. 


PATTON-MACGUYER CO. 
Products: Metal stampings, screw 
socket shells, copper lugs, ferrules, 
terminals, connectors, fuse clips, 
mountings 


@® Since most of these products are 
made to customer’s specifications, 
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co-operative technical assistance is 
rendered in their design and applica- 
tion. Advice may be obtained by 
mail or through personal consulta- 
tion in the manufacturer’s plant. 


PECK SPRING CO. 
Products: Springs, screw machine 
products 


@ Suggestions for more economical 
design and recommendations con- 
cerning proposed applications are 
made available by the supplier upon 
inquiry by mail. No cost or obliga- 
tion is normally involved. 


POTTER & BRUMFIELD CO.,, INC. 
Products: Relays, timing devices 


@ Consultation is invited concern- 
ing the application of these relays 
and timing devices and design fea- 
tures of the product concerned. Ad- 
vice is furnished by mail without 
cost or obligation. 


POWREX SWITCH CO. 
Products: Mercury and delayed con- 
tact switches, thermal relays 


@ This supplier stands ready to 
analyze proposed applications and 
suggest the most effective relay or 
switch or to assist in designing spe- 
cial types for new uses. Advice may 
be obtained by mail. 


PRECISION PAPER TUBE CO. 
Products: Paper tubes, bobbins and 
coil cores 


@ In working out the application 
of these tubes questions may arise 
which can best be answered by the 
supplier. Advice may be obtained 
without cost or obligation either by 
mail or through personal consulta- 
tion. Inquiry may be directed to the 
main office or two branches. 


PROGRESSIVE MFG. CO. 
Products: Bolts, nuts, screws, spe- 
cial rivets, screw machine products 


@ New designs of fastening devices 
or parts in which these devices are 
utilized can be worked out in co- 
operation with this supplier. Ad- 
vice is furnished by mail without 
cost or obligation. 


REPUBLIC STEEL CORP. 
Products: Electrical steel sheets and 
strip, stainless steel, enameling steel 


@ Details concerning the applica- 
tion of these products to new or spe- 
cial uses may be referred to any one 
of the 27 branch offices. Consulta- 
tion is usually arranged in manufac- 
turer’s own plant. 


RICHARDSON CO. 
Products: Laminated and molded 
plastic materials, non-metallic gears, 
pinions, bearings, bushings, dies, 
molds, small non-metallic stampings, 
laminated phenolic tubing 


@ Through mutual cooperation this 


supplier seeks to aid the product 
manufacturer in securing the most 
effective application of these ma- 
terials. Information may be obtained 
by mail or through personal consul- 
tation where occasion demands. No 
cost or obligation. 


ROCKBESTOS PRODUCTS CORP. 
Products: Heavy duty cable, asbes- 
tos insulated cable, insulated wire, 
flexible cords, cord sets 


@ Specializing in the manufacture 
of wires for severe service condi- 
tions necessitates that a full advis- 
ory service be maintained for the 
solution of the difficult design and 
application problems which arise 
therefrom. Inquiry may be directed 
to the main office or any one of 11 
branch offices. 


ROLLER-SMITH CO. 
Products: Electrical measuring, pro- 
tective equipment 


@ Engineering, design and applica- 
tion problems involving the utiliza- 
tion of these devices in electrically 
energized products may be referred 
to this supplier for technical assist- 
ance. Advice will be furnished by 
mail or through personal consulta- 
tion in manufacturer’s own plant. 


JOSEPH T. RYERSON & SON, INC. 
Products: Bolts, nuts, screws, elec- 
trical steel sheets and strip, stain- 
less steel, steel shafting, screw 
stock, steel bars, shapes 


@ Complete information regarding 
physical properties, forming charac- 
teristics, special alloys or technical 
assistance with any problem in con- 
nection with steel may be obtained 
upon application to any one of nine 
branch plants. 


SCOVILL MFG. CO. 
Products: Copper alloys, phosphor 
bronze castings, brass and copper 
tubing, metal screw machine prod- 
ucts, ferrules, bare wire 


@ Recommendations as to type of 
alloy, temperature and physical char- 
acteristics, economical re-design of 
forged, turned, stamped or screw 
machine parts, selection of fabricat- 
ed assemblies is part of the com- 
plete technical service made avail- 
able through 12 branch offices. 





O-OPERATIVE consultation be- 

tween product makers and ma- 
terial, parts or equipment supplier 
brings the best possible solution to 
design, engineering and application 
problems. Engineering and design 
are still relative and not absolute 
arts. So do not expect that the right 
answer will necessarily be gained at 
once regardless of the supplicr’s 
familiarity within his own goods and 
services. There is no completely easy 


path to successful product design. 





SHAKEPROOF LOCK WASHER CO. 
Products: Tapping screws, metal 
stampings, plain and locking termi- 
nals, lock and spring washers 


@ Full engineering data on recom- 
mended hole sizes for specific types 
and thicknesses of material together 
with recommendations on proper 
type of fastening device are made 
available without cost or obligation. 
Inquiry may be directed to main of- 
fice or any one of the various sa’es 
and branch offices. . 


SAMUEL J. SHIMER & SONS 
Products: Steel, brass and stainless 
steel screw machine products 


@ This supplier stands ready to as- 
sist the product manufacturer in the 
proper selection and application of 
these devices to his product. Infor- 
mation may be obtained by mail. 


F. A. SMITH CORP. 
Products: Motors, 
heaters 


fans, blowers, 


®@ Application problems which arise 
concerning any of these products 
may be referred to the supplier for 
recommendations in regard to their 
selection and most effective use. In- 
quiry may be sent either to the main 
office or the branch office. Consul- 
tation is usually arranged in manu- 
facturer’s own plant. 


SIGNAL ELECTRIC MFG. CO. 
Products: Fractional hp. motors 


@ To enable the product manufac- 
turer to secure the most effective 
application of these motors to his 
product, this supplier offers technical 
advice and recommendations. Infor- 
mation may be supplied by mail or 
through consultation in manufac- 
turer’s own plant. 


SIMPSON ELECTRIC CoO. 
Products: Laboratory standard in- 
struments, portable and switchboard 
instruments 


@® Either through advice by mail or 
consultation in manufacturer’s own 
plant this supplier stands ready to 
provide assistance in the selection 
and application of the best types of 
this equipment for the products 
under consideration. 
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SOLA ELECTRIC CO. 
Products: Transformers 


@ This supplier provides an engi- 
neering and design consultation serv- 
ice which is planned to aid the man- 
ufacturer in most effectively utiliz- 
ing these transformers as part of his 
product. Advice may be obtained by 
mail or personal consultation. 


SOLAR MFG. CORP. 
Products: Condensers, electrolytic 
capacitors 


@ Engineering and application ad- 
vice concerning the utilization of 
these devices is available by mail or 
through consultation in manufac- 
turer’s own plant. Problems con- 
cerning elimination of radio inter- 
ference in products are particularly 
solicited. Inquiry may be directed 
to the main office or any one of 19 
branch offices. 


SKF INDUSTRIES, INC. 
Products: Ball and roller bearings, 
hangers, pillow blocks 


@® Furnishing of recommended de- 
signs together with suggestions con- 
cerning engineering and application 
features involved in the use of these 
bearings may be obtained upon in- 
quiry at the main office or any one 
of 19 branch offices. 


SPEEDWAY MFG. CO. 
Products: Motors, oil and grease 
cups, oilers 


@ Full assistance is rendered by 
this supplier in the solution of ap- 
plication problems arising out of the 
use of these motors and lubricating 
devices. 


SPENCER THERMOSTAT CO. DIV. 

OF METALS & CONTROLS CORP. 
Products: Thermostats, thermal re- 
lays, temperature controls 


@ To enable the manufacturer to 
obtain the most effective application 
of these devices, a technical advisory 
service is maintained whereby infor- 
mation may be secured by mail or 
through personal consultation. No 
cost or obligation is involved except 
where special samples are made or 
testing is necessary. 


STANDARD TRANSFORMER CORP. 
Products: Transformers 


@ Submission of engineering and 
design problems relating to the most 
efficient construction of coils and 
transformers for particular applica- 
tion is invited by this supplier. In- 
formation may be obtained by mail 
or through consultation with the 
manufacturer in his own plant. 


STAR ELECTRIC MOTOR CO. 
Products: Motors, speed reducers 


@ Whether it be an engineering, de- 
sign or application problem involv- 


ing the utilization of motors, genera- 
tors or gear-motors, this supplier 
can give technical assistance to the 
product manufacturer either by mail 
or through personal consultation. 


STAR PORCELAIN CO. 
Products: Electrical porcelain, resis- 
tor and resistance coil cores, in- 
sulating beads 


@ Where assistance is desired in 
the design, engineering or applica- 
tion of these materials and parts, 
this may be obtained by mail or 
through consultation in manufactur- 
er’s own plant. In addition to the 
usual data, models may be submitted. 


STA-WARM ELECTRIC CO. 
Products: Soldering irons, melting 
pots 


@ Designing electrically heated de- 
vices for special purposes or assist- 
ing in the solution of engineering or 
design problems arising out of the 
application of these products are 
part of the technical advisory serv- 
ice provided by this supplier. 


WM. P. STEIN & CO. 
Products: Dies, molds, tools, jigs 


@ These devices are supplied in 
special designs for production of 
product parts. A consulting service 
is made available for the solution of 
engineering and design problems 
that arise in their use. 


JOSEPH STOKES RUBBER CO. 
Products: Molded plastics 


@® Through mail or consultation in 
manufacturer’s own plant advice is 
furnished concerning the various de- 
sign, engineering and application 
problems which arise in connection 
with the use of these molded parts. 


SUPERIOR CARBON PROD., INC. 
Products: Commutator _ brushes, 
other carbon products 


@ Manufacturers who utilize this 
material and desire further informa- 
tion and data concerning its various 
applications can secure advice either 
by mail or through consultation in 
their own plants. No cost or obli- 
gation is involved except for work 
done on dies, special machines, etc., 
outside of supplier’s plant. 


SUPREME ELEC. PROD. CORP. 
Products: Solenoid valves 


@ Technical advisory service cov- 
ering the various problems arising 
in new applications of these products 
is made available by mail or through 
personal consultation where possible. 


SYNTHANE CORP. 
Products: Laminated plastics, lami- 
nated phenolic tubing 


FIFTH ANNUAL PRODUCT DESIGN NUMBER 








@ To enable the manufacturer to 
overcome any difficulty which may 
arise in the application of this ma- 
terial to various product uses, a full 
advisory service is maintained. Con- 
sultation is usually in manufacturer’s 
own plant. Inquiry may be directed 
to any one of five branch offices. 


HAROLD E. TRENT CO. 
Products: Melting pots, industrial 
laboratory elements, carbon resis- 
tance plates, soldering irons, resis- 
tance heating units and elements 


@ Any problems relating to the de- 
sign, engineering and application of 
these heating devices may require 
the assistance of specialists. This 
supplier stands ready to provide 
technical advice either by mail or 
through consultation in the manufac- 
turer’s own plant. No cost or obliga- 
tion is usually involved. 


TAYLOR FIBRE CO. 
Products: Vulcanized fibre, laminat- 
ed plastics and phenolic tubing, non- 
metallic gears, pinions, paper 


@ Questions concerning the selec- 
tion and application of the right ma- 
terial for the proper design, the fab- 
rication of special parts or solution 
of engineering problems arising in 
connection with the use of these ma- 
terials may be referred to the sup- 
plier. 


THOMPSON-BREMER & CO. 
Products: Lock washers 


@ Full assistance is rendered to 
manufacturers wishing to secure the 
most effective application of these 
devices to their products. Advice is 
usually furnished by mail without 
cost or obligation. 


H. C. THOMPSON CLOCK CO. 
Products: Timing devices 


@® Through advice by mail this sup- 
plier stands ready to offer technical 
advice and assistance in the various 
applications of these timing devices. 
No cost or obligation, normally. 


TORRINGTON MFG. CO. 
Products: Propeller fan blades, cen- 
trifugal fans, blowers 


@ Recommendations concerning 
proper fan blades, design of hous- 
ings together with laboratory facili- 
ties for complete tests under stand- 
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ard codes are made available as part 
of the technical advisory service fur- 
nished by this supplier. 


TRICO FUSE MFG. CO. 
Products: Enclosed fuses, oil and 
grease cups, oilers 


@ Through advice by mail or con- 
sultation in manufacturer’s own plant 
this company stands ready to provide 
full: technical assistance in the solu- 
tion of various engineering, design 
and application problems which may 
arise in utilizing these protective and 
lubricating devices. 


TRIPLETT ELEC. INST. CO. 
Products: Laboratory standard in- 
struments, portable and switchboard 
instruments 


@® Various problems relating to the 
application of electrical measuring 
instruments may be referred to this 
supplier for technical advice. Rec- 
ommendations are made concerning 
the proper type of instrument or cor- 
rect circuit. 


TROMBETTA SOLENOID CO. 
Products: Solenoids, electro-mag- 
netic clutches, magnetic switches 


@ Where problems arise concern- 
ing the engineering, design or appli- 
cation of these devices, this supplier 
stands ready to provide full technical 
assistance in their solution. Infor- 
mation may be furnished by mail or 
through conference. 


TUBULAR RIVET & STUD CO. 
Products: Rivets, riveting machines 


@ To aid manufacturers in secur- 
ing the most effective results with 
these rivets and riveting machines, a 
consulting service is maintained 
whereby problems can be mutually 
discussed and analyzed. 


UNIVERSAL CLAY PRODUCTS CO. 
Products: Electrical porcelain 


@ Any manufacturer of a product 
requiring electrical insulation is in- 
vited to consult with this supplier 
concerning his engineering, design 
or application problems. Full tech- 
nical assistance will be rendered 
either through advice by mail or 
in manufacturer’s own plant. 


UNIVERSAL WINDING CO. 
Products: Coil winding machines 


@ Production estimates and recom- 
mendations concerning best methods 
for coil winders will be furnished 
upon application to this supplier 
either at the main office or any one 
of six branch offices. 


VICTOR ELEC. PROD., INC. 
Products: Motors (4499 to 40 hp.) 


@® To assist manufacturers in se- 


curing the most effective application 
of these various motors, this supplier 
stands ready to furnish technical ad- 
vice and recommendations either by 
mail or personal consultation. 


WAGNER ELECTRIC CORP. 
Products: Motors, transformers, 
instruments 


@ Because of the many electrical 
and mechanical factors involved in 
the selection of the right motor 
transformer or instrument, this sup- 
plier urges that a consultation be 
arranged before choice is made. In- 
formation may be obtained from any 
one of 25 branch offices. 


WALSER AUTOMATIC TIMER CO. 
Products: Timing devices 


@ Technical advice is made avail- 
able by mail concerning the selection 
and application of the proper timing 
device for various products. No 
cost or obligation is involved. 


WALTHAM WATCH CO. 
Products: Small precision parts 


@® This supplier will furnish sug- 
gestions or design special parts 
of all types to meet manufacturer’s 
needs. The problem is usually dis- 
cussed with the manufacturer in his 
own plant. 


WARD LEONARD ELECTRIC CO. 
Products: Circuit breakers, motor 
controllers, voltage regulators, mer- 
cury, remote control and_ limit 
switches, relays, power circuit and 
radio control resistors, motor con- 
trol rheostats, current rectifiers, 
transformers, timing devices 


@ Problems relating to the engi- 
neering and application of these 
various devices are dicussed with the 
manufacturer in his own plant or 
advice is furnished by mail as con- 
ditions require. No cost or ob- 
ligation is involved except where 
special development is necessary. 


WATLOW ELECTRIC MFG. CO. 
Products: Resistance heating units, 
elements 


@ Specializing in the engineering 
and design of heating units for all 
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types of products, this supplier main- 
tains a consulting service which is 
available at the main office or any 
one of five branch offices. 


WESTERN FELT WORKS 
Products: Felt and felt washers 


® Through consultation in manu- 
facturer’s own plant this supplier 
stands ready to offer engineering as- 
sistance in the utilization of these 
products and materials. Inquiry may 
be directed to the main office or any 
one of nine branch offices. 


WESTERN RUBBER CO. 
Products: Molded rubber, synthetic 
rubber parts 


@ Wherever there is need for a 
specially designed product of this 
nature or a question arises concern- 
ing the selection of it, advantage 
should be taken of this technical con- 
sulting service which is planned to 
aid the manufacturer. 


WESTINGHOUSE ELEC. & MFG. CO. 
Products: Motors, transformers, 
switches, circuit breakers, resistance 
heating elements and units, insulat- 
ing cloth, paper and varnish, in- 
struments, timing devices, tempera- 
ture, voltage and current controls, 
relays, mica, brushes and molyb- 
denum 


@® Throughout this wide range of 
material and equipment the objective 
is to aid the manufacturer in secur- 
ing their most effective utilization. 
By means of technical information 
and advice which can be obtained 
through nationally-distributed branch 
offices, there is assured a readily 
available advisory service. 


WESTON ELEC. INST. CORP. 
Products: Portable, switchboard and 
laboratory standard _ instruments, 
photoelectric cells and tubes, relays, 
tachometers, coil testers. 


@® Full technical advisory service is 
maintained through the main office 
and 22 branch offices for the assist- 
ance of manufacturers in selecting 
the proper instrument and in solving 
any circuit or other engineering 
problems which may arise in effecting 
its application. 


EDWIN L. WIEGAND CO. 
Products: Resistance heating units, 
elements 


@® Manufacturers of electrically 
energized products requiring heating 
elements are invited to submit their 
problems to this supplier for as- 
sistance in the selection and proper 
application of the necessary ele- 
ments. Inquiry may be directed to 
the main office or any one of 29 
branch offices. 
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NGINEERING should, and does, dictate the 
overall design, as well as influence strongly the 
appearance styling, of any successful electrically- 

energized product. The function of the product is 
naturally of primary importance. In many cases, par- 
ticularly with certain classes of goods, manufacturers 
have been slow to acknowledge the value of appearance 
in their products yet it is not enough to produce a func- 
tionally perfect device, for in this fast moving day and 
age the purchaser will not stop to have intrinsic worth 
demonstrated or proved, but may often buy on first 
appearance plus some knowledge or recommendation. 

Most progressive manufacturers of consumer goods 
are rapidly recognizing the extent of consumer resis- 
tance to equipment consisting of a shapeless mass of 





tubes, faucets, controls, motors, elbows, nuts. bolts, and 
the like, regardless of functional excellence. Further- 


more, in addition to doing its work well, this class of 
product must today look the price—must inspire the 
owner with sufficient pride to make him want to show 
it off. Parts must be correlated and housed to form a 
clean, well proportioned unified whole. With industrial 
goods the problem is related closely but is somewhat 
specialized. 

It is important to keep in mind that the manufacturer 
has been in business for many years, has constantly 
tried his level best to develop the best product he knows 
how and has many thousands of dollars tied up in 


machinery and methods which, after all, haven't done 


so badly. How can he be advised to cast aside all of this 
past experience in his particular line, junk machinery 


BY BROOKS STEVENS 


INDUSTRIAL DESIGNER 




















IMPLE, clean-lined and functional this electric fence 
control is not bought to be prized as an object of 
beauty but attractive appearance makes the sale easier. 


Because the makers of electrically-energized 


commercial devices and heavy-duty indus- 





trial equipment have been less eager than 
the producers of domestic appliances or of 
machine tools to adopt appearanc 
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and methods that he knows have value, just to increase 

the esthetic values to the n’th degree? That is one 

way in which engineering dominates design or re-design 
~! 


of 1m 


and the question is; how far toward our goa 
proved appearance can we go and still be practical from 
a production and material standpoint? It would be 
absurd to tell a client to make his milk sterilizers or 
water coolers of glass brick when his plant is set up tor 
metal stampings. 

In working out the design of any product, be it an 
electric steam iron or a tractor, the industrial designer 
has the same basic problems to overcome; the same 
ultimate goal in view. How is it possible for the de 
signer to turn out a more finished job than the engineer 
ing staff affiliated for many years with a company, 
devoting its entire time exclusively to the design of a 


specific product manufactured by this firm? The in- 
dustrial designer utilizes the fundamentals which apply 
to every tangible thing in life—proportion—line—form 
-color ! 

When the industrial designer finds certain specific- 


problems existing in the design or re-design of a spe- 


cific product, he consults with the engineer of th 
firm for whom the design job is being done. There 


must be this close harmony between the designer and 


the engineer at all times. 


AS a home work shop hobby tool this wood 

jointer was a success but when industry users 
took it up a sturdier feeling and heavier apparent 
weight wes obtained through skillful re-design. 


Some specific examples will serve to indicate how this 
close co-operation may well be accomplished with the 
mutual accord and satisfaction of both parties. 

let us take the case of an electric control manufac 
turer. Safety switches and manual starters are 1m 
' 


portant products in their business, but the complete line 


consists of small cases with covers 6 x 8 1n. 1n size, oO} 


which they may sell thousands, to large cases 46 x 30 in. 
of which only a few may be sold a year. It would not 
be practical to go to some design requiring tools and 


1; = 


dies to completely draw some beautiful shape in all sizes. 





Therefore, we must develop a design motif which we 


can carry through the line for continuity with simple 
adjustable or multiple tools and a restrained use of In this case engineering has been the prime factor 
ornament. . in re-stvling, for not only must the function of the 
To do this the designer must consider the existing product be considered, but the method of producing 
methods of manufacture so as not to prescribe a re the finished job in the most practical manner must be 
design too foreign to the methods they are set up to use. earried along all through the re-design stages which 
After carefully going over the fabrication of this line have just been mentioned, 
of cases, the number of sizes, and quantities in which 
they are apt to be sold, we proceed with preliminary ANOTHER HEAVY INDUSTRY PROBLEM 
sketches, working entirely for an improved appearance 
idea. In these sketches the designer shows as many LECTRICALLY operated hydraulic valve controls 
styling suggestions as possible, from the most extreme Et ranging from one ton to ten tons capacity became 
down to the simplest number of changes, which permit one of our design assignments and sound engineering 
the manufacturer to then make his choice as to how dictated retention of sand east enclosures. The exterior 
far he wishes to go in the task of “face lifting.” design therefore had to be worked around the limitations 
Many conferences are then held to discuss the costs of that manufacturing process so that the valve parts 
and methods for these different treatments. This is could be cast and not require costly finishing, ete. 
more or less of a weeding out process. \When one or Hydraulic valve controls are large, costly pieces of 
two possibilities have been decided upon, the designer electrical control equipment, which are called upon to 
then goes back on his boards to work the proposed do a very important job and the engineering of this 
design further. This time taking into consideration device is by far the most important. However, the manu- 
the operating handle, name-plates, color scheme, finishes facturer has found that re-stvling is important from the 
and the like. Colored renderings are prepared in this standpoint of sales. Our problem became the difficult 
shape to show the sales department and executives just task of putting style into large, bulky, cast iron masses. 
how this product will look when it is finally ready for The main body of the unit was to be cast so we had 
the purchaser. Conferences are again held between some leeway in changing its basic shape. This change 


the designer, the engineering department and sales de- had to be made with the existing electrical mechanism 


partment, and when the re-design program is set, the in mind for that had been soundly engineered and to 

designer prepares all finished scaled drawings for any do its job well. Color and finish could be considered 

phases of the new line for which he is responsible. as could the placing of name-plates and the styling of 
hand-wheels, control levers, 
and the mounting base. 


A 





In restyling an electric 
steam iron we encountered 
a relatively new product but 
one gaining in- popularity. 
Its function requires a €er- 
tain water capacity to create 


EFORE and after in electric 

steam iron re-design. By taking 

advantage of known material, en- 

gineering and production factors, 

and not trying to avoid them, a 

logical engineering design solu- 
tion resulted. 
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steam, therefore, it must be rather large and bulky. 


\ 
\luminum castings are apt to be pitted so some dis- 
guise or finish was required to overcome this fault. A 
hammered finish was chosen for it closely resembles the 
pit mark that we would hide. How to take those limi 
tations, all dominated by the engineering of a success- 
ful steam iron, and through good proportion, line and 
form, make it appeal more to Mrs. Consumer ? 

ur first task in the re-design of this steam iron was 
to try to minimize the apparent size lest Mrs. Consumer 


shy away from a good product because it looks as 
though it might weigh twelve or fifteen pounds! Other 
wise, she may never go far enough to find that, due 
to the aluminum material used, the iron only weighs 
hree and one-half pounds. Engineering has dominated 
design in this case because the size is determined by 


he water capacity. 


Here we began by preparing preliminary sketches to 
experiment with a polished bead laid along the side 
the high side wall, about two-thirds up from the sole 
plate. Such a pohshed bead can be given a more grace 
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ful, stream-lined shape than the profile contours of the 
iron, and also tends to break down the appearance of 
height. At the same time the handle was worked with, 


hat it ] 


so that its shape became graceful and congruous with 


the design as a whole. Here the methods employed by 
he outside handle manufacturer are most important, 
for in turning and shaping this handle in wood, there 
are many compound shapes he can not readily produce. 

This hammered finish is a good example of some of 
the engineering limitations of such a re-design task. 
The finish was not chosen for its beauty, or to represent 
modern appearance, for it is more symbolic of old silver 
and copper jewelry and metal ware. The engineering- 
dictated logic of the case was: This steam iron must 
hold water, to hold water it must be large, because it is 
arge the iron must be made from aluminum to make 
it light, in making it from cast aluminum we must dis 
se the pit marks in the casting and eliminate costly 
polishing and finishing. Therefore, the hammered 
finish is called for because it most successfully takes 
care of all these factors. In the finished product we 
eve we have more eve appeal, more functional ¢ 


hout sacrifice to engineering principles. 
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ACHINE tools are probably more rigidly domin- 
ated by engineering than any other product for 
they are used to make other products and their function 


is primary. Yet we style them to make the plant a 
neater place to work in, to maintain, and to be proud of. 
We cannot design a drill press for beauty alone—so 


beautiful that it will not drill holes, but we can make 


it easier to sell, to keep clean, and to work and live 
with. Here again the sound engineering principles 
worked out by the tool manufacturer over a period of 
] ] ’ +] 


vears will dominate the designer's desire to beautify the 


final product. 


In the case of re-designing an electrically powere 
jomter we were called upon to improve the appearance 
of a product which was beginning to go into a new field 


lhese excellent tools were orginally designed for the 
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was produced tor a low price, but the mdustrial plat 


requires harder usage and longer wear, so the cast base 
was developed which also enclosed the jointer mor 
completely for ease of plant maintenance and. safety. 
Phe enclosed base gave the designer something to style. 

The most difficult problem in the restvling of the 
jointer base proved to be : 


width to insure stability. This phase of the restylin 


was definitely dominated by engineering The ol 
model used the conventional old fashioned tapered leg 


wef se 9 “eat tanna a ‘ " awe bene 
more modern under-cut or stepped-back base so p 


to solve this problem. We would like to have used the 


in modern turniture design for appearance purposes 
but due to the wav the machine is used we had to 


vide a base much wider at the bottom than at the top 
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Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many orgenizetions. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 


FLUORESCENT 
LAMPHOLDER 


Mounted in this lamp- 
holder is a replaceable 
switch and condenser 
unit which — simplifies 
wiring and mounting of 
fluorescent lamps. The 
lamp starter enclosed in 
a small aluminum con- 
tainer fitted with con- 
tacts projects through a 
reflector or channel sur- 
face immediately below 
the lamp. It is inserted 
and locked in contact by 
a slight turn in a clock- 
wise rotation. Revers- 
ing this procedure re- 
moves the starter. Gen- 
eral Electric Co., 1285 
Boston Ave., Bridge- 
port, Conn 





PROTECTED STOKER MOTOR 
Featuring a fully automatic thermal protective device 
which takes the motor off the line before it can be 
damaged by continuous overload; frequently re- 
peated overloads, etc., this stoker motor is fully self- 
protected. Starting switches are trouble-free. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


TIME DELAY RELAY 


Self-contained unit for 
automatically starting or 
stopping a process cycle 
after a predetermined 
lapse of time. Com- 
prises a synchronous 
timing motor driving a 
gear train through a 
magnetically engaged ; 
clutch. At end of timing bes 
period a switch oper- 
ates to stop timing motor 
and either connects or 
disconnects load. Part- 
low Corp., New Hart- 
ford, N. Y. 





i aan nenetinnsati asi: 


RESISTOR FOR FLUORESCENT LAMPS 
Specifically designed for approved auxili- 
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aries for dc. operation of fluorescent 
lamps, this resistor is so constructed as to 
provide maximum heat dissipation in 
minimum space. It will operate at a 
temperature rise of from approximately 
40 deg. to 50 deg. C. International 
Resistance Co., 405 N. Broad St., 
Philadelphia, Pa. 


transfer. 


device 


LIGHTING UNIT 


For providing efficient directed light on 
machine tools equipped with individual 
motor drive, this transformer unit takes its 
power from the 290-575 volt motor cir- 
cuit and provides a 115 volt lighting 
circuit, eliminating drop cords. May be 
mounted on the motor switch box or on 
the machine itself. Cole Radio Works, 
86 Westville Ave., Caldwell, N. J. 


SENSITIVE RELAY 
This 
balanced armature-contact assembly, 
high permeability nickel alloy in its 
core and will handle 150 watts out- 
put with an input of 0.01 milliwatts. 
Coils are impregnated to withstand 
humidity, vibration and temperature. 


Especially suitable for high voltage, 
high 


has mica insulated, 


frequency and high speed 


Kurman Electric Co., Inc., 
939 Lafayette St., New York, N. Y. 
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MAGNETIC STARTER 


Built to standard specifi- 
cations, but in a new 
small size, this full volt- 
age magnetic switch 
offers a high degree of 
protection to operators, 
ability to withstand 
severe service condi- 











tions and reliability in 
operation. Available 
for use with single 
phase motors up to 1 
hp., 110 volts, and 115 
hp., 220 volts, or poly- 
ENAMELED RESISTORS phase motors up to 1/2 
hp., 110 volts, and 2 
Newly developed, a crazeless enamel! struc- hp., 220-600 volts 
ture that withstands humidity, moisture, im- Made ia, Sand 4 pole 
mersion and other specified tests is now used lnvass, olstsinable it 
in the manufacture of wire wound resistors. general purpose, dust- 
Ward Leonard Electric Co., 34 South St., tight and water-tight 
Mt. Vernon, N. Y. cases. General Electric 
Co., Schenectady,'N. Y 
VARIABLE 
TRANSFORMER 
Adapted to motor 
speed, Oven tempera- 
. ture and line voltage 
y } control, as well as dis- 
for play lighting this device 
or ; : furnishes vO tages con- 
ale Compact, accurate and inexpensive, these thermostatic control units with tinuously variable from 
‘eal crew-type adjustment are recommended for built-in machine applica- O to above line value 
is tions. Sturdily built, special ceramic separators fired under high tem on 115, 230 and 440 
perature, and not subject to shrinkage, are used. Units are easily volt circuits in single 
ve nounted. Guardian Electric Mfg. Co., 1627 W. Walnut St., Chicago, | and three-phase sizes up 
; to 25 kva Features 
ed i “ee ae good 
ing HEATING ELEMENT — oan gh sehi- 
ciency and light weight 
ree Capable of rapid heat-up, more Sumasion. Clacete Ca 
OF heat concentration per unit area ee gees 
or when desired and rapid water 
art- cooling, this heating element 
art- i 


features immunity from mechanical 
destruction, high efficiency, long 
life and unusual sturdiness. Used 
on electrically heated kettles and 
also available for use in heating 
various types of vessels, chemical 

etc. Patterson Foundry 
% Machine Co., East Liverpool 





DRY ELECTROLYTICS 
For use in radio receiving sets 
these capacitors incorporate a4 
new type of mounting with 
base prongs which fit chassis 





slots and are fastened by twist- ELECTRIC COUNTER 

ing. Feature ease in assembly Capable of counting up to 600 counts pe 

and high stability under tem- minute, this new counter conveniently 

perature and climatic changes. arranged for panel mounting. Available for 

Available in all standard dc. up to 110 volts and for ac. up to 110 

values Solar Mfg. Corp Its, 60 cycle C. P. Clare & | 
Bayonne, N. J. awrence & Lamon Aves., Chicagc 











Each month upon these pages the editors pre- 

sent their quick, illustrated review of what is 

new that electrically-energized products may 

be made better. Based, of course, upon 

those component parts that may be designed 
in the complete product assembly. 


ROTATING TYPE 
RELAY 
Designed for high speed 


operation, this relay em- 
ploys a tilting mercury 
switch. The magnetic 
brake dampens the move- 
ment of the switch, 
making ‘dead-beat 
in action Compact 
simple in construction 
noiseless, sealed mer- 
cury-to-mercury contact- 
ing element, requires no 
contact adjustments 
cleaning or other main- 
tenance. Furnished with 
one or two. mercury 
Autocall Co 


es 
helby, Ohio 





BEARING LUBRICATION 
By injecting a new lubricant through a 
duct leading from the outside of the 
motor to the inner side of the bearing 
with a pressure gun, any sludgy, worn- 
out deposit is forced from the bearing 
and out of the motor through a bottom 
drain. This flushing method thoroughly 
cleanses the entire bearing and chamber 
and minimizes oxidation and deteriora- 
tion and the retention of sludgy sub- 
stances and residue. U. S. Electrical 
Motors, Inc., 200 E. Slauson Ave., 
Los Angeles, Cal 





SMALL LINESTARTER 


Across-the-line starter for ratings up to 2 hp., 220, 440 
and 550 volts, two and three phase and equivalent 
ratings on single phase, is used for across-the-line start- 
ing of squirrel cage induction motors and as a primary 
switch for wound-rotor induction motors. Typical 


applications include machine tools, conveyors and 
pumps. 


Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


ELECTRICAL & MECHANICAL PARTS 














SYNCHRONOUS INDUCTOR MOTORS 


Ac. fractional hp. motors for use on indicating and record- 
ing instruments, small regulating or control devices, remote 
control devices and wherever a long-lived source of low- 
speed torque or power at constant speed is needed 
Self starting, they have rapid acceleration and deceleration 
Built in two frame sizes, they are of the permanent split- 
capacitor type with seperately mounted capacitors 
General Electric Co., Schenectady, N. Y 


LUMINOUS TUBE 
TRANSFORMER 


For increased protection 
against the weather, a new 
one piece drawn case ha 
been developed with 
mounting feet that raise the 
transformer proper '4 in 
from the base of the sign 
thus permitting Wweater to 
flow under the transformer 
without touching it. Don- 
gan Electric Mfg. Co., 
etroit, Mich 
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INSULATED TUBE CAPS 
Various types of cap connectors, 
heavy insulated caps developed primarily for 
use with rectifier tubes in television, solderless 
caps for transmitter tubes operating at high 
temperatures, shielded tube caps sealed with a 
zinc shell, side connectors and double ended 
tube caps applicable to tube checkers. 
Products Co., 715 Center St., Brockton, 





MULTI-BREAKER 

Assuring over-current protection for 
equipment that can be operated by a 
mall disconnecting switch, this small 
inexpensive, tamper-proof device i: 
simple to operate and thoroughly safe 
Supplied for either surface or flush 
mounting, it is designed for 15, 20 or 
25 amp. and can be furnished to con- 
trol either one or two circuits. Colt’s 
Patent Fire Arms Mfa. Co., Hartford 

Conn 





RADIO CAPACITOR 


Of small size, low radio frequency 
impedance and surge-proof construc- 
tion, this non-corrosive condenser has 
an improved power factor for better 
filtering efficiency, insuring a lower 
hum level. Very low leakage mini- 
mizes battery drain; improved sealing 
prevents deterioration under condi- 
tions of unusual humidity or heat, yet 
condenser will vent with perfect 
safety if severely overloaded. P. R 
Mallory & Co., Inc., Indianapolis, Ind. 
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CONTROLLING AMMETER whose point 
of regulation is slightly above the normal 
current requirements of the machine with 
whose motor it may be connected. With 
current above normal, ammeter instantaneous- 
ly suspends machine operations. Starting 
switch bypasses the controller for initial 
operation. Specially adapted to integration 
vithin a punch press engineering design 
Instruments Co., 1929 S. Halsted 
St., Chicago, II 
SELF-LUBRICATING BEARINGS.  Reauir- 
lubrication, these bea 
by a process which gives ad 
than that obtainable in ordi 
graphite materials, can be used : 
work at speeds up to 20,000 rpm., or heavy 
duty at low speed with bearing pressure up 
to 70 lbs. per sq. in. Can be made in any 
shape or size; need not be reamed or 
broached after mounting; and are resistant to 
hot or cold acids and other industrially used 
liquids. Morganite Brush Co., Inc., 3302 
48th Ave., Long Island City, N. Y. 


PASTE PIGMENTS, leafed in a catalytic oil 
impregnated with chromium-chromate, are 
moisture-free and possess exceptional rust 
preventive properties, thus preventing harm- 
ful hydrolytic and electrolytic action between 
pigment and metal surface as well as between 
pigment and vehicle. In the line of available 
types of pigments, three may be formulated in 
any varnish vehicle suitable to aluminum 
pastes or powders excepting certain lacquer 
types. The fourth type of pigment should be 
restricted to phenolic-resin base, indene- 
coumarone base or bituminous base var- 
nishes. Somers Color and Pigment Co., 
41 East 42 St., New York, N. Y¥ 


5 
Ww 
a 
70 
oO 
Qu 
c 
oO 
Q 
QO 


MAR-PROOF, HAMMERED-EFFECT 
FINISH designed especially for use o 
rough or porous metals will cover defects i 
the metal, such as spot weld marks and file 


a a 


TO MAKE 
PRODUCTS 


LIGHT BALL BEARINGS 
wo new series of extra light ball bearings meet the demand 
f manufacturers of portable tools and other small high speed 
nits in which minimum weight is sought, center distances are 


restricted and space is limited. Obtainable in sizes up to 
95 mm. bore, the two types in one series are furnished with 
single felt seal or with felt seal and side plate. The three 
types in the other series, available in sizes up to 45 mm., are 
supplied without side plate or shield, with one or two side 
plates. Norma-Hoffmann Bearings Corp. Stamford, Conn 





scratches. Heat resistant, durable and ad- 
hesive, it may be baked on a short schedule 
The first coat is applied with a spray gun and 
while it is still wet, another coat, usually 
nothing but solvent, is sprayed on causing the 
hammered appearance which gives the effect 
of a rough finish. Uniformity of the pattern 
losely 1. It will not attract 
dust. Suitable for ai onditior 
water heater cabinets and all types of heating 
appliances where durability is important 
| colors and can be furnished 
loss. Ault & Wiborg Corp., 
New York, N.Y. _ 


7 
TRACING PAPER, made of 100 per cent 


ong fiber clean white rags and treated with 
a new crystal clear synthetic solid, will not 


“~~ 


oxidize, turn yel become brittle or lose 
transparency with age. Use of this new type 
transperentizing agent permits a smooth 
3wing surface that takes strong penc ne 
with a minimum wear on the point. On th 
paper all lines are held by the fine hard tooth 
and do not become embedded in the paper 
structure, making it easy to erase or correct 
It is ofered in light, medium and heavy 
eight KeuHel & Esser Co., Adams & 
Sts.. Hoboken, N 


ing silver, nickel, graphite, tungsten, molyo 
denum, et are available in solid form 
permanently donded to a copper, stee 
other alloy base. For use in high current 
applications wherein contact sticking and 
rapid wear has been a problem. Of fine 
grain structure, readily malleable and n 
brittle, they are available in whole covered 
or inlaid strips, wire, buttor rivets oO 
special designs to specification Genera 
Plate Co., 34 Forest S Attleboro, Ma 
TUBULAR PAPER CAPACITOR n 
ealed by a wax-molding proce hich ex 
cludes moisture completely and lengthens the 
fe of the unit. Windings are non-inductive 
excellent at radio frequencie ar Mf 
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RODUCTS of an organization devoted to building 

successful household appliances must reflect con 

tinual improvement by an unbiased engineering 
department or the manufacturer cannot succeed. Norge 
Division Borg-Warner Corp., has made successful ap- 
pliances for household use for many years. Some of 
our methods in approaching basic design problems may 
well be applicable to other organizations. 

In any household appliance, user convenience comes 
first: Where this can be combined with low cost and at- 
tractive appearance a really worthwhile design 1s 
achieved. Sometimes this can be done by a rearrange- 
ment of parts alone. Sometimes new materials or a 
complete new approach to a problem are necessary. 
Again at times, design of hidden parts may be influ- 
enced neither by user convenience nor appearance but 
by considerations of service expense or freedom from 
noise. No general rule can be given. Some examples of 
specific design problems and their solution show a few 
of the various factors that must be taken into account. 

As an example of a rearrangement of parts let us 
consider the defrosting arrangement used on a house- 
hold refrigerator where practice for a good many years 
was to provide a glass or porcelain receptacle under the 
cooling unit to catch the drip when the cooling unit was 
defrosted. This receptacle was limited in its usefulness, 
due to its being somewhat too cold for ordinary food 
storage but still too warm for frozen food storage. 

A forward step was made when a cover was put over 
the defrosting receptacle and a specific place for storage 
of meat provided. This arrangement was not 100 per 
cent satisfactory as the meat storage receptacle must be 


Y utilizing two refrigerants with different character- 
istics Norge engineers achieved a remarkable 
cost reduction with unimpaired product performance. 
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BY H. H. WHITTINGHAM 


VICE PRESIDENT IN CHARGE OF ENGINEERING 
NORGE DIV., BORG-WARNER CORP. 


Because no product, however new and 
well planned by its engineer-designers, is 
beyond the opportunity for further refine- 
ment, makers of electrically-energized ma- 
chines and appliances can never relax in 
their efforts for improvement. New materi- 
als, new principles, new needs and new 
uses are forever outmoding the best that the 
past has to offer. Here is a direct-from- 
the-scene-of-action picture of those swift 
changes that take place in well-established 
but ever improving product lines. 
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converted to a defrosting dish when it was necessary 
to defrost the cooling unit. Also, no provision was 
made for occasional, but sometimes very annoying, un 
expected defrostings due to power interruptions. 

The next solution to this problem lay in the redesign 
of the cover of the meat storage receptacle to a per- 
manent defrosting tray. The cover, however, 1s made 
very flat so as not to intrude into useful storage space. 
The actual defrost receptacle is placed behind the meat 
container in a portion of the cabinet very rarely, if 
ever used—where it is ready at all times for defrosting 

but still out of the way. The original defrosting 
dish with cover becomes highly usable storage space. 

As an example of a completely new approach to a 
problem one could consider the refrigeration system 
used on certain Norge medels of the best class. Several 
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DOW METAL is strong, tough, durable 
and the easiest of all metals to 
machine. 

It can be sand cast, permanent mold 
and die cast, forged, extruded and 


welded. It is available in sheet, strip, 
plate and extruded shapes. 


EVERY CHAMPION has to train down need- 
less weight. That is just as true of products 
as of people. 

Take the case of this big high pressure 
triplex pump. It’s carried as equipment by 
the trucks of a special tank fleet that trans- 
port chemicals for treating oil wells. To 
Maintain truck capacity for payload it was 
essential that the pump be light. So the 
Union Steam Pump Company chose DOW- 
METAL* for all the pump castings. The re- 
sult: it lightened the pump by 2200 pounds! 

In more than three years of bruising serv- 
ice in the oil fields, no failure has ever been 
chalked up against these pumps. That’s 
the kind of record-breaking strength and 


Visit exhibits of The Dow Chemical Company and its Great Western Electro-Chemical Company Division at 








STREAMLINES THE 


WEIGHT OF PRODUCTS 


toughness that goes hand in hand with 
DOW METAL’S extreme lightness. 

A full third lighter than any other struc- 
tural metal, DOW METAL leads the list of all 
metals in its ability to streamline the weight 
of products. See how DOW METAL’S light- 
ness can give your product greater efficiency 
and sales appeal. Send for the illustrated 
DOW METAL booklet, “Industry's Lightest 
Structural Metal,” today. 


THE DOW CHEMICAL COMPANY 
1660 EAST MAIN STREET 
MIDLAND Dowmetal Division MICHIGAN 


Branch Sales Offices: 30 Rockefeller Plaza, New York City: 
Second and Madison Streets, St. Louis; Field Building, Chicago; 
9 Main Street, San Francisco; 4151 Bandini Blvd., Los Angeles. 


the Golden Gate International Exposition 












MAGNESIUM 


INDUSTRY'S LIGHTEST STRUCTURAL METAL 





rade Mark Reg U.S. Pat. ¢ 


Be sure to visit the Dowmetal 
Booth at the National Metal 
Congress and Exposition in 
Chicago, October 23 to 27. 





years ago an attempt was made to give a better type of 

refrigeration to the user. Objectives established for this 

new type of refrigerator were: 

1. Somewhat lower food storage temperatures, espe- 

cially in higher room temperatures. 

2. Higher humidities in food storage space to retard 

dehydration. 

3. Below-freezing compartment for ice cubes and 
desserts that was somewhat colder than conven 
tional practice. 

4. No appreciable increase in operating costs. 

A mechanical method of achieving these results was 
worked out and put into production. The refrigerator 
functioned very satisfactorily. Quite a number were 
Due to the 
mechanical complications involved the first cost of the 
unit was high. This prevented wide distribution. The 
main problem with the unit became one of reducing 
manufacturing costs. 


sold. Customer approval was unanimous. 


A method was evolved whereby a mixture of two re- 
frigerants having different characteristics was used in a 
refrigerating system having only slight modifications 
from standard. The action of the refrigerant mixture 
in the standard cooling unit gave results almost identical 
with the much higher priced mechanical system first 
worked up. The cost reduction was so great that the 
system is now being used in regular line cabinets instead 
of the high priced “special” line originally necessary. 

The working out of practical methods of applying 
the new principle involved many problems. Some of 
these required fundamental research on the action of 
two refrigerants as no data were available to guide de- 
signers. However, the results in this particular case 
certainly justified the expenditure which was necessary 
to conduct the research work. 


OLD PROBLEMS WITH A NEW VIEWPOINT 


S OMETIMES a review of quite well known prac- 


tices will lead to new adaptations that are very 


successful. As an example could be cited the method 
of cooling used on the Norge hermetic refrigerator. 
Two methods of cooling hermetic machines had been 
used. One type utilized some sort of heat dissipating 
surface, such as fins attached to the outside of the mo- 
tor-compressor housing. This method of cooling had 
certain limitations. Cooling surface had to be propor- 


tioned to take care of maximum load conditions in high 
ambient temperatures. This limited the size of motor 
compressor units that could be used, or resulted in 
housings being made larger than necessary to give suf- 
ficient heat radiating surface. In addition, pumps were 
necessary on some units to spray the lubricating oil 
inst the inside of the dome for better heat transfer. 
The other method utilized an auxiliary fan and motor 
to blow air over the motor compressor housing and con- 


age 


denser. This was not entirely satisfactory in that the 
fan represented extra power consumed and extra noise 
Both of these methods had one 
common fault. Since the cooling systems had to be de- 


and service hazards. 


signed to take care of peak conditions, normal opera- 
tion gave some over-cooling. Like the automobile en- 
vine, the electric refrigerator does not perform. best 
when too much cooling is used under normal operating 
conditions. 

lor a number of years a successful cooling scheme 
had been used on large commercial refrigeration ma- 
chines to keep oil from carbonizing at the discharge 
valves. This consisted of running the discharge from 
the compressor to a condenser where it was liquified, 
then returning the liquid through the evlinder heads 
where it was again vaporized in part. The heat ab- 
sorbed by the liquid refrigerant, cooled the cylinder 
heads very successfully. The refrigerant then was 
passed through a final condenser to condense the vapor- 
ized refrigerant before passing to the cooling unit. 

The adaptation ot this same type of cooling to a 
hermetic motor compressor was not especially ditheult. 
The discharge from the compressor is run through a 
section of condenser to produce liquefaction by heat 
dissipation. The liquid refrigerant is then passed 
through a jacket surrounding the motor compressor 
housing. Excess heat is absorbed by the refrigerant 
resulting in reevaporation. Final condensation takes 
place in a second section of condenser. In this way 
the actual refrigerant is used to cool the motor. 

Such a system of cooling eliminates necessity for fans 
or oil sprays. No service hazards are presented as the 
cooling medium is circulated by the pump proper. Cost 
is no more than other types of cooling. No noise is 
produced. Also, since the amount of refrigerant cir- 
culated is dependent to a great extent on the load of the 
machine, cooling is also proportional to the load and 
overcooling at normal loads is prevented while pre- 
serving ample margins of safety for the heaviest of 
overloads which may occur. 

The heat dissipating surface can be kept separate 
from the motor-compressor housing with this type of 
cooling. The only connection necessary is refrigerant 
tubing. Therefore, the heat dissipating surface can be 
placed in the best possible location and high capacity 
units can be successfully cooled without increasing sizes 
of motor compressor unit housings. 

(Continued on p. 126) 


OTOR cooling is a fundamental problem with 
hermetically-sealed motor-compressor units. By 


using the refrigerant itself to supply this effect Norge 
engineers eliminated fans and oil sprays without 
increase in cost and cooling was made proportionate 


to the load on the compressor and motor. 


ELECTRICAL MANUFACTURING 





great economy for values in 
| but its life has heretofore 


and. climatic humidity have been. disastrous to 
reliable service. 


ae in hard wax and moisture-proof—brings ~ 
- perfes to this economical form of capacitor. Its 











PRODUCT APPEARANCE 





(Continued from p. 49) 


enclosed and yet in such cases it is often more likely 
than not that habit and prejudice establish the inflex- 
ibility. It can only be broken down by an untrammeled 
viewpoint. In any event, complexity of itself does not 
preclude a notable improvement. 

Sometimes large area products are thought of as be- 
ing so simple in themselves that appearance design 1s 
not worthwhile to improve them. This is definitely a 
false approach. Simplicity of itself has no significance. 
It is only when basic values are studied and inherent 
pleasing characteristics amplified upon that the most 
desirable result is obtained. 

One important element in appearance design is scale, 
or the relationship of the size of a man to the propor- 
tions of the machine. And in determining proper pro- 
portions many subtle influences are to be found. The 
height of an average man, for example, establishes 39 
in. as the most convenient working level for certain 
types of work. This dimension then becomes one pro- 
portion which must be worked into the design picture. 
The length of a man’s arm also contributes an element 
in the design problem, and behind it all stands a man 
whose height and breadth must be in pleasing and func- 
tional relationship to the machine. Not only his phy- 
sical dimensions, but also a normal man’s stren 

] 


ot} 
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1 must 
be kept in mind. He must not be made to reach too far, 
or lift too much, and above all he must not be able to 
insert his hands carelessly into dangerous mechanisms. 
Ironically enough in an industrial society where a short- 
age of skilled operators and mechanics is being com- 
plained about, machines today are being designed for 
the lowest intelligence and skill quotient to be found 
in industry. The machine is made by men and operated 
by men, and there is little danger that it will take on a 
wholly abstract character; the design therefore must be 
intelligible to the engineers, the builders and the users. 

In re-designing the ovens of the American Machine 
& Foundry Co., no new materials were used, the ex- 
ternal shell being assembled with clean vitreous enamel 
sheets and a stainless steel batten strip trim being used. 
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However, new methods for applying the sheet panels 
and batten strips were devised and this in turn made 
possible the more modern treatment of the exterior. 

In the old design the vitreous panels ran vertically 
and since the oven is often fitted into an irregular space 
this made for a patched appearance. A study of the 
standard sizes led to the standardization of tier heights. 
The lower tier was made black, the batten strips were 
widened to carry the definite line along the naturally 
horizontal form of the oven. All vertical battens were 
eliminated so that nothing would interfere with the flow 
of line. Corner radii were accomplished in standardized 
corner panels, the structural member being concealed 
inside the oven. As in most cases where the machine 
to be re-designed is a simple form the consultant here 
attempted to eliminate superfluous and conflicting ap- 
pearance elements so that the simple form might make 
its own clean statement of character. 


WHEN SPACE IS AT A PREMIUM 


Q CITE different from the foregoing example is that 
of the mixing machine, for the same organization, 
consisting essentially of a motor, a variable speed mech- 
anism, a mixing head and a device for elevating the 
bowl in which the mixing is done. But the relative 
values of cubic displacements and motor horsepower 
were such that the concentration of power was compara- 
tively great and an ensuing premium upon accessibility 
resulted. 

On the other hand, it is desirable to be able to hose 
down the machine and as a result the motor must be 
built in or adequately protected from water. The ma- 
chine can be kept cleaner if it is easy to wipe down and 
consequently simple surfaces were suggested. The sev- 
eral illustrations trace the development of the machine 
through the model stage to the finished result. 


AN INDUSTRIAL PROBLEM SOLVED 


NE of the most stimulating experiences that I can 
recall in connection with the appearance design of 
heavy industrial equipment arose in connection with the 
bread wrapping and bread slicing devices of American 
Machine & Foundry. These are used by wholesale bak- 
ers and only comparatively recently the only problems 
involved might be classi- 
fied as internal organiza- 
(Continued on p, 132) 


RIGIDITY and delicacy of control 

characterize this machine (A) 
where bi-lateral symmetry was 
achieved by a natural arrangement 
of mechanism. Accessibility to 
interior and for change gear ad- 
justments, a feature. B—The pre- 
cision instrument character of the 
mivlute measuring machine is 
emphasized in the design with 
more than ordinary rigidity. Flush 
hand wheels do not obstruct the 
operator. Collaborating in the 
development, E. W. Miller, Gen- 

eral Manager. 
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Richard Meadowcroft, 
the Phenolite laboratory, testing starch 
content in fabrics used in making Pheno- 
lite, laminated Bakelite. Excessive starch 
in fabrics destroys strength and punch- 
ing properties, particularly on fine-tooth 
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ELECTRICAL MANUFACTURERS 


are getting LOWER COSTS with 
National’s Material Selection Service 


TODAY, more than ever before, profits 

depend upon lower production costs. 
That's why National Vulcanized Fibre 
Company maintains one of the most com- 
plete engineering research departments in 
the vulcanized Fibre and Bakelite industry. 
That's why Production Engineers, Electrical 
Manufacturers and Purchasing Executives 
in leading American industries are calling 
on NATIONAL'S Technical Staff for all 
types of product and production problems. 


There isa NATIONAL Sales Engineer near 
you. Write us to-day and we'll have him 
call. Tell him your problem. There's a very 
good chance, with his experience and 
knowledge in the wide uses of vulcanized 
fibre and Phenolite, that he can be of real 
assistance to you. 


FREE! VALUABLE SLIDE RULE 
gives you quick, handy information 
about all grades of *‘Phenolite’’, lami- 


nated Bakelite. Write for one today. 





NATIONAL VULCANIZED FIBRE COMPANY 


NATIO 


FOUNDED, 1873 
DELAWARE 


NAL WILMINGTON 


VULCANIZED 


FIBRE 


FIFTH ANNUAL PRODUCT DESIGN NUMBER 
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These NATIONAL Products have a Cost-Cutting Application in your 





Laminated BAKELITE 


field. We can make it easy for you to select the right product and grade. 
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AND CRAFTSMEN of an earlier day knew 
their product intimately because personal efforts 
brought about its existence; at least, their close 

personal supervision of every operation did make it, 
for the most part, a personal product. If a horseshoe 
were not carefully fitted, the farrier knew the cause 
when the horse was brought limping back to the shop 
a week later. Conversely, if a job left the forge and 
stayed out in service for months or years, the crafts- 
man took justifiable pride in the fact. 

Technology and mass production have changed the 
material conditions and the pattern of human _ rela- 
tionships but the desire of the producer to take pride 
in the results of his effort remains unchanged. Today, 
however, he cannot say “I made it”, but he must make 
the personal pronoun plural to recognize the cooperative 
effort of his organization in which many individuals 


participate. Also, the part played by the executive ts 


intangible. A mechanic can point to a part he has 
fashioned or the finisher to something he has done which 
improves the appearance of the product, but the execu- 
tive rarely has a direct, personal part in the job. He 
wants to feel the old pride in the work, but it must be 
pride in the work of others. 

How can he make sure the product is what he wants 
it to be, impressing a part of his personality upon the 
operations, and thus justifying that pride in the pro- 
duct? Well, there are means available to him for insur- 
ing that there shall be a basis for as much pride in his 
product as though he had made it himself. The modern 
manufacturer knows how to apply technology to quality 
control as well as to mass production. None of these 
things is automatic and the manufacturing executive 
must still devote personal attention and time to the use 
of the instrumentalities available to him for following 
the details of production. But if he gives his own 
energies in sufficient degree and utilizes intelligently 
the facilities which modern technology has thus made 
available, he should be able to know his own product 
thoroughly and, knowing it to be good, to feel the same 
degree of personal satisfaction in it that did the hand- 
craftsman of generations gone by. 

Fanuliarity with one’s product begins when the draft- 
ingboard and shop-model stages are passed. The new 
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CU now 


lesign Is ready LO go nto production, Is ever\ detail 
just what it ought to be? The sales force is clamoring 
for its release—they have been tuned up for months 
with advertising started and with sales plans all ready. 


s there time, at this stage, for a calm, careful appraisal 
if the new model before the shooting begins? The 


answer is too often in the negative. 


| HIS is the point in the development of new products 
where outside judgment is most needed and where 
it is least frequently emploved. Parents are notoriously 
inclined to think their own babies are handsome in 
appearance, angelic in disposition and “cute”. If parents 
could listen to some of the remarks made by neighbors 
and relatives, they might sometimes be better equipped 
to take steps that would result in the dear little things 
growing up into more useful citizens. 

The pressure of the sales force in its desire to get 


going with the new model, of the accounting department 


to recoup developmental costs, and of the management 
in its desire to see the new product launched, all too 
often push the new design out into a cold, critical world 
before it is fully matured. When this is done the 
public becomes the guinea pig and changes may have 
to be made with loss of prestige, if not of money. 
There is no sure cure for this situation. The greatest 


care must he exercised at every stage within the produc- 
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- 1402 WALNUT ST. 





BRANDYWINE CAN DO IT! 


There’s no two ways about it—actual performance “under 
fire’ is what counts. Your product won’t be given a second 
chance if it falls down on the job due to inferior insulating 
material. So why take a chance. Specify Brandywine, the 
all-rag fibre that you can depend upon. 


If you fabricate your own parts, use Brandywine fibre tubing 
which is available by the foot or in standard lengths. Brandy- 
wine gives absolute uniformity whether the quantity is one 
hundred feet or one million pieces . .. at no extra cost. 
Remember—Brandywine will do the job right! 


BRANDYWINE FIBRE PRODUCTS COMPANY 


WILMINGTON, DEL. 


DYWINE FIBRE 


FIFTH ANNUAL PRODUCT DESIGN NUMBER 








ing organization. At the critical point, an outside point 
of view can frequently be brought to bear with benefit. 
No institution can claim to provide a substitute for 
“trying it on the public’, but an experienced testing 
agency can do a lot in that direction. A competent 
commercial laboratory, can provide some degree of 
that insurance which is unattainable within the pro- 
ducer’s own organization—an independent, external 
approach and point of view. The executive who avails 
of the assistance of such an organization will improve 
his knowledge of his own product, and increase the 
confidence in which his own organization holds it. 

After the production operations are in full swing, the 
manufacturing executive utilizes appropriate means of 
insuring the use of proper materials and their fabrica 
tion and assembly in accordance with a proven design. 
The most common means for this purpose is the in- 
spection force. Inspection begins with the purchased 
materials and continues through the assembly opera- 
tions to the finished product. Inspection forces in fac- 
tories today are given tools and facilities as effective and 
economical as engineers can devise. 
assembly lines may pass through sound-insulated spaces 
where noise of operation of the mechanism is measured. 
The photocell has been taught to perform many diverse 
tasks in product-inspection, from checking the colors 
of porcelain-enameled panels to counting component 
elements of an assembly. Indicating instruments of 
various types check operations in the assembly of small 
electric motors for driving kitchen appliances. Wher- 
ever the engineer has built a machine for producing 
large quantities of a certain part or product, his brother 
has devised a gage or instrument for checking the ac- 
curacy and efficiency of the product. 
tools of the inspection force. 

Modern manufacturing has learned much from the 
automobile-makers. They gave us the most spectacular, 
early, demonstration of straight-line assembly. They 
also developed the use of the inspection force. It would 
be difficult to evaluate the importance of the inspector 
and his part in giving us the modern automobile, but it 
is great. He counterbalances the tendency toward ac- 
celeration of production with an appropriate considera- 
tion of quality. 


Refrigerators on 


These are the 


If the production engineers enthusias- 
tically short-cut an operation in an effort to speed up 
production, the inspector may point to defective results 
and increased spoilage which management will weigh 
against economy in operation. 


NEEDED, INDEPENDENCE IN INSPECTIONS 


HE inspector must have tools—gages, instruments, 

and scales—but he should also have something else— 
independence from the production force and the con- 
fidence of management. Inspectors cannot render full 
value for their salaries unless their findings can be re- 
ported freely and fully to someone capable of giving 
them authoritative attention. This is frequently the 
executive to whom the production superintendent also 
reports. Some one above the production forces should 
be in a position, in case the appeal reaches him, to make 
a decision between the claims of the production depart- 
ment, anxious to maintain quantity schedules, and the 
inspection department, concerned over maintenance of 
quality standards. 
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Machinery must exist for the handling of differences 
of this kind but in a well-ordered organization such 
appeals to higher authority will seldom be made. The 
inspector, like the production supervisor, should have 
personal qualities over and beyond those of technical 
competence and reliability. He should have sound 
judgment and a reputation for fairness and honesty. 
He should be able to settle most of the difficulties that 
arise in connection with his work by showing the pro- 
duction people just wherein deficiencies are found, just 
what the requirements are, and what would be the con- 
sequences of passing the material in question. The 
human qualities that enable an inspector to work effec- 
tively and live on friendly terms with his production 
neighbors are his greatest asset. 

Obviously, the manufacturing executive anxious to 
know his product, honestly and fearlessly, will wish 
his inspectors to work with maximum effectiveness and 
consequently will arrange to receive directly from them 
regular and special reports on all aspects of quality 
covered in their work. Under complex conditions of 
modern manufacturing there is no more certain way 
for the executive to “know his product” in the impor- 
tant stages of production. 

An inspection force will usually be an integral part 
of the factory organization, but it is not always so. 
There are situations where for one reason or another 
it may be advantageous to bring in an independent, out- 
side agency to inspect raw materials, parts in process, or 
finished products. The most potent consideration that 
may lead to such an arrangement is the value of the 
external point of view, which may be supplemented 
by a broad experience in many lines. This might not 
be obtainable through a force of inspectors on the 
factory payroll but could be from an experienced lab- 
oratory operating independently. The manufacturing 
executive who has the assurance of outside, unbiased 
attestation of this kind has an important advantage. 

Back of the individual inspector with his gages, speci- 
fications, and instruments stands the laboratory. It 
may be a complete and impressive branch of the factory 
organization, well-equipped and housed, or it may be 
a corner of the tool-room. It may be external to the 
factory, its services being emploved as they are needed. 
Whatever its nature or extent, the laboratory verifies 
the inspector’s gages, calibrates his meters and instru- 
ments, provides him with analyses, micrographic data 
and measurements he cannot make in the shop. It 
guides and advances the inspector’s technique. It is 
his referee when uncertainty arises as to the physical 
facts in any instance. Rather than the laboratory being 
an adjunct of the inspector, it is often said that the in- 
spector is the eyes and ears of the laboratory. Which 
When both 
are parts of the factory complex, the inspection force 
is likely to be dominant. When, however, the outside, 
independent organization is employed, the inspectors are 
usually but individuals, invaluable and highly trained, 
but only components of the laboratory organization be- 
hind them which they represent. 

The executive who, in his concern for justifiable 
pride in his product, has arranged for the insurance of 
satisfactory quality, and quantity in raw materials and 


is which may be a matter of organization. 


(Continued on p. 138) 
















































































































































































Now. with Completely Automatic Molding, you can produce plastics parts 
at lower cost. No expensive multiple-cavity molds are needed. Mold savings 
alone have paid for machines. You don’t have to mold in tremendous 
quantities, but only as you need parts. Inventories can be kept small. You 
can change product design quickly and at little mold expense. 


Automatic Molding produces parts such as shown, sockets, switch boxes, 
covers, bases, wall plates, housings, knobs, insulating parts, etc. . . . intricate 
as well as simple moldings, parts with undercuts or side-draws, also threaded 
parts ... parts of highest quality, identical moldings, always uniform, always 
at low cost. 

Automatic Molding Machines are producing 

electrical insulating parts for about one-tenth 

of their former purchase price ... legs for an 

electrical appliance (formerly purchased at 

$15.00) at $1.70 per M., for material, heat, 

power and direct labor . . . parts for a cord 

retriever (former cost to manufacture $60.00) at 

$18.00 per M., for material, heat, power and 

direct labor. 


Let us make Molding Cost Studies on some of 
your parts. Send samples, state quantities re- 
quired per year. We'll prepare typical studies 
without obligation, without cost. Write for 


new catalog. 


See this Automatic Molding Machine at Booths 
215 and 216, Chemical Exposition, Grand 
Central Palace, N. Y. City, Dec. 4—9. 


F. J. STOKES MACHINE COMPANY 


oO hi Iphia, Pa. 
5996 Tabor Road Olney P. O Philadelphia, Pa Stokes Conmbi> Gel 


Representatives in New York, Chicago, Cincinnat1, St. Louis Moldin Machine No. 202 
Cleveland The Cleveland Duplex Machinery Co., In g 5 . ° 
Detroit: Thomas Redmond. Boston: Lynd-Farquhar Co 15-tons capacity. 10 inches 


Pacific Coast Representative—L. H. Butcher Company, In« stroke. Other models available. 
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AND CRAFTSMEN of an earlier day knew 
their product intimately because personal efforts 
brought about its existence; at least, their close 

personal supervision of every operation did make it, 
for the most part, a personal product. If a horseshoe 
were not carefully fitted, the farrier knew the cause 
when the horse was brought limping back to the shop 
a week later. Conversely, if a job left the forge and 
stayed out in service for months or years, the crafts- 
man took justifiable pride in the fact. 

Technology and mass production have changed the 
material conditions and the pattern of human rela- 
tionships but the desire of the producer to take pride 
in the results of his effort remains unchanged. Today, 
however, he cannot say “I made it”, but he must make 
the personal pronoun plural to recognize the cooperative 
effort of his organization in which many individuals 


participate. Also, the part played by the executive is 
intangible. A mechanic can point to a part he has 


fashioned or the finisher to something he has done which 
improves the appearance of the product, but the execu- 
tive rarely has a direct, personal part in the job. He 
wants to feel the old pride in the work, but it must be 
pride in the work of others. 

How can he make sure the product is what he wants 
it to be, impressing a part of his personality upon the 
operations, and thus justifying that pride in the pro- 
duct? Well, there are means available to him for insur- 
ing that there shall be a basis for as much pride in his 
product as though he had made it himself. The modern 
manufacturer knows how to apply technology to quality 
control as well as to mass production. None of these 
things is automatic and the manufacturing executive 
must still devote personal attention and time to the use 
of the instrumentalities available to him for following 
the details of production. But if he gives his own 
energies in sufficient degree and utilizes intelligently 
the facilities which modern technology has thus made 
available, he should be able to know his own product 
thoroughly and, knowing it to be good, to feel the same 
degree of personal satisfaction in it that did the hand- 
craftsman of generations gone by. 

Familiarity with one’s product begins when the draft- 
ingboard and shop-model stages are passed. The new 
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just what it ought to be Lhe sales torce 1s clamoring 
its release—they have been tuned up tor mont! 
with advertising started and with sales plans all ready 
Is there time, at this stage, for a calm, careful appraisal 
if the new model before the shooting begins? Thi 


answer is too often in the negative. 


HIS is the point in the development of new products 

where outside judgment is most needed and where 
it is least frequently employed. Parents are notoriously 
inclined to think their own babies are handsome in 
appearance, angelic in disposition and “cute’’. If parents 
could listen to some of the remarks made by neighbors 
and relatives, they might sometimes be better equipped 
to take steps that would result in the dear little things 
growing up into more useful citizens. 

The pressure of the sales force in its desire to get 
going with the new model, of the accounting department 
to recoup developmental costs, and of the management 
in its desire to see the new product launched, all too 
often push the new design out into a cold, critical world 
before it is fully matured. When this is done the 
public becomes the guinea pig and changes may have 
to be made with loss of prestige, if not of money. 

There is no sure cure for this situation. The greatest 
care must he exercised at every stage within the produc- 


BY PRESTON S. MILLAR 


PRESIDENT 
ELECTRICAL TESTING LABORATORIES 
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Ma There’s no two ways about it—actual performance “under 
fire” is what counts. Your product won't be given a second 


yw Vd HD chance if it falls down on the job due to inferior insulating 
DRILLED material. So why take a chance. Specify Brandywine, the 


all-rag fibre that you can depend upon. 
THREADED If you fabricate your own parts, use Brandywine fibre tubing 


Ft FORMED which is available by the foot or in standard lengths. Brandy- 


wine gives absolute uniformity whether the quantity is one 
hundred feet or one million pieces ... at mo extra cost. 
hdl heheh Remember—Brandywine will do the job right! 
WRITE TODAY; THERE 


ibaa §6€©6 BRANDYWINE FIBRE PRODUCTS COMPANY 


1402 WALNUT ST. WILMINGTON, DEL. 
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ing organization. At the critical point, an outside point 
of view can frequently be brought to bear with benefit. 
No institution can claim to provide a substitute for 
“trying it on the public’, but an experienced testing 
agency can do a lot in that direction. A competent 
commercial laboratory, can provide some degree of 
that insurance which is unattainable within the pro- 
ducer’s own organization—an independent, external 
approach and point of view. The executive who avails 
of the assistance of such an organization will improve 
his knowledge of his own product, and increase the 
confidence in which his own organization holds it. 

After the production operations are in full swing, the 
manufacturing executive utilizes appropriate means of 
insuring the use of proper materials and their fabrica- 
tion and assembly in accordance with a proven design. 
The most common means for this purpose is the in- 
spection force. Inspection begins with the purchased 
materials and continues through the assembly opera- 
tions to the finished product. Inspection forces in fac- 
tories today are given tools and facilities as effective and 
economical as engineers can devise. Refrigerators on 
assembly lines may pass through sound-insulated spaces 
where noise of operation of the mechanism is measured. 
The photocell has been taught to perform many diverse 
tasks in product-inspection, from checking the colors 
of porcelain-enameled panels to counting component 
elements of an assembly. Indicating instruments of 
various types check operations in the assembly of small 
electric motors for driving kitchen appliances. Wher- 
ever the engineer has built a machine for producing 
large quantities of a certain part or product, his brother 
has devised a gage or instrument for checking the ac- 
curacy and efficiency of the product. 
tools of the inspection force. 

Modern manufacturing has learned much from the 
automobile-makers. They gave us the most spectacular, 
early, demonstration of straight-line assembly. They 
also developed the use of the inspection force. It would 
be difficult to evaluate the importance of the inspector 
and his part in giving us the modern automobile, but it 
is great. He counterbalances the tendency toward ac- 
celeration of production with an appropriate considera- 
tion of quality. If the production engineers enthusias- 
tically short-cut an operation in an effort to speed up 
production, the inspector may point to defective results 
and increased spoilage which management will weigh 
against economy in operation. 


These are the 


NEEDED, INDEPENDENCE IN INSPECTIONS 


HE inspector must have tools—gages, instruments, 
and scales—but he should also have something else— 
independence from the production force and the con- 
fidence of management. Inspectors cannot render full 
value for their salaries unless their findings can be re- 


ported freely and fully to someone capable of giving 
them authoritative attention. 


This is frequently the 
executive to whom the production superintendent also 
reports. Some one above the production forces should 
be in a position, in case the appeal reaches him, to make 
a decision between the claims of the production depart- 
ment, anxious to maintain quantity schedules, and the 
inspection department, concerned over maintenance of 
quality standards. 
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Machinery must exist for the handling of differences 
of this kind but in a well-ordered organization such 
appeals to higher authority will seldom be made. The 
inspector, like the production supervisor, should have 
personal qualities over and beyond those of technical 
competence and reliability. He should have sound 
judgment and a reputation for fairness and honesty 
He should be able to settle most of the difficulties that 
arise in connection with his work by showing the pro- 
duction people just wherein deficiencies are found, just 
what the requirements are, and what would be the con- 
sequences of passing the material in question. The 
human qualities that enable an inspector to work effec- 
tively and live on friendly terms with his production 
neighbors are his greatest asset. 

Obviously, the manufacturing executive anxious to 
know his product, honestly and fearlessly, will wish 
his inspectors to work with maximum effectiveness and 
consequently will arrange to receive directly from them 
regular and special reports on all aspects of quality 
covered in their work. Under complex conditions of 
modern manufacturing there is no more certain way 
for the executive to “know his product” in the impor- 
tant stages of production. 

An inspection force will usually be an integral part 
of the factory organization, but it is not always so. 
There are situations where for one reason or another 
it may be advantageous to bring in an independent, out- 
side agency to inspect raw materials, parts in process, or 
finished products. The most potent consideration that 
may lead to such an arrangement is the value of the 
external point of view, which may be supplemented 
by a broad experience in many lines. This might not 
be obtainable through a force of inspectors on the 
factory payroll but could be from an experienced lab- 


_ oratory operating independently. The manufacturing 


executive who has the assurance of outside, unbiased 
attestation of this kind has an important advantage. 

3ack of the individual inspector with his gages, speci- 
fications, and instruments stands the laboratory. It 
may be a complete and impressive branch of the factory 
organization, well-equipped and housed, or it may be 
a corner of the tool-room. It may be external to the 
factory, its services being employed as they are needed. 
Whatever its nature or extent, the laboratory verifies 
the inspector’s gages, calibrates his meters and instru 
ments, provides him with analyses, micrographic data 
and measurements he cannot make in the shop. It 
guides and advances the inspector’s technique. It is 
his referee when uncertainty arises as to the physical 
facts in any instance. Rather than the laboratory being 
an adjunct of the inspector, it is often said that the in- 
spector is the eyes and ears of the laboratory. Which 
is which may be a matter of organization. When both 
are parts of the factory complex, the inspection force 
is likely to be dominant. When, however, the outside, 
independent organization is employed, the inspectors are 
usually but individuals, invaluable and highly trained, 
but only components of the laboratory organization be- 
hind them which they represent. 

The executive who, in his concern for justifiable 
pride in his product, has arranged for the insurance of 
satisfactory quality, and quantity in raw materials and 


(Continued on p. 138) 
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Now. with Completely Automatic Molding, you can produce plastics parts 
at lower cost. No expensive multiple-cavity molds are needed. Mold savings 
alone have paid for machines. You don’t have to mold in tremendous 
quantities, but only as you need parts. Inventories can be kept small. You 
can change product design quickly and at little mold expense. 


Automatic Molding produces parts such as shown, sockets, switch boxes, 
covers, bases, wall plates, housings, knobs, insulating parts, etc. .. . intricate 
as well as simple moldings, parts with undercuts or side-draws, also threaded 
parts ... parts of highest quality, identical moldings, always uniform, always 
at low cost. 

Automatic Molding Machines are producing 

electrical insulating parts for about one-tenth 

of their former purchase price .. . legs for an 

electrical appliance (formerly purchased at 

$15.00) at $1.70 per M., for material, heat, 

power and direct labor . . . parts for a cord 

retriever (former cost to manufacture $60.00) at 

$18.00 per M., for material, heat, power and 

direct labor. 


Let us make Molding Cost Studies on some of 
your parts. Send samples, state quantities re- 
quired per year. We'll prepare typical studies 
without obligation, without cost. Write for 
new catalog. 


See this Automatic Molding Machine at Booths 
215 and 216, Chemical Exposition, Grand 
Central Palace, N. Y. City, Dec. 4—9. 


F. J. STOKES MACHINE COMPANY 


5996 Tabor Road Olney P. O. Philadelphia, Pa. Stehoe Consider Diet 


Representatives in New York, Chicago, Cincinnati, St. Louis Moldin Machine N 

Cleveland: The Cleveland Duplex Machinery Co., Inc g — ne, °. 4 202. 
Detroit: Thomas Redmond. Boston: Lynd-Farquhar Co 15-tons capacity. 10 inches 
Pacific Coast Representative—L. H. Butcher Company, Inc stroke. Other models available. 
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working towards the same goal, which is to turn the 
casual appliance customer into a full-fledged account. 
Ensemble styling, financing plans, architectural service 
in the wiring and planning of kitchens, these and other 
activities bear the same hallmark—they start with the 
consumer, enlisting his cooperation and capitalizing on 
his desires. A departure from high pressure selling. 

Some specific examples of electrical appliance design, 
taken from our own experience, will illustrate more 
concretely our changed slant and the importance we 
now assign to this operation. 

There is the television receiver, now making its bow. 
With the “long” type of picture tube that was first 
available in this country both engineers and cabinet 
stylists found fault—the engineers because of certain 
electrical characteristics not necessary to mention here ; 
and the designers because if the tube were mounted 
in the cabinet horizontally, for direct viewing, an 
awkward-shaped cabinet would be necessary which 
would cause a location problem in any living room. 
The alternative was to mount the tube vertically and 
use a mirror to reflect the image, which was done in 
early sets. The development and manufacture of the 
so-called “short” tube not only solved the engineer’s 
problem, but it made possible direct viewing of the 
television image with a well-proportioned cabinet. 

Clocks were mentioned before. Today we capitalize 
on the tiny amount of space needed to accommodate the 
clock motor, have abandoned except in special cir- 
cumstances the large period-type clock casing, and our 
stylists have been free to create new forms and shapes, 
some of them no more than a dial-face. Plastic ma- 
terials have both cut manufacturing costs and made 
fresh treatments possible. 

The electric mixer, which in the beginning solved only 
half of the user’s problem by its assembly on one 
motor of various kitchen tools, has today been rede- 
signed with the convenience of the housewife in mind. 
It is easy to manipulate, lighter in weight, and easier 
to store away in a cupboard. 

Fans constitute one of the most striking examples 
of present design methods, with engineer and stylist 
working hand in hand. The modern electric fan is 
quieter—a user benefit—and its lowered noise level 
is a true gauge of its greater efficiency as an air mover. 
In some models it has been placed on a pedestal, which 
at one stroke makes it more convenient and safe to 
use in the home and a better ventilating tool. A fan 
has always been one of those things condemned to a 
temporary resting place in the house. It just never 
fitted in, and was in the way. 


\/FiILe the unit on the top (A) was first thought 

to be a sales handicap it proved for many years 
to be a visual-memory association in the minds of 
the public of electric refrigeration. Of course, 
(B) time marches on and the latest of refrigerators 


is a well-organized product design. 





Probably the greatest problem facing a manufacture: 
of home laundry equipment is one which must be at 
tacked from the style angle. It is to make a tradi 
tionally burdensome and disagreeable task more at 
tractive to the housewife. The conventional sales ar 
guments regarding economy and time-saving pull thei: 
weight, of course, but the fact remains that washday 
is washday, no matter how efficiently the washers and 
ironers may function, and down| through the years it 
has acquired a stigma which is extremely difficult t 
raise. What better approach can be found, then, than 
to create equipment which through its eye appeal will 
inspire pride of ownership, and through its design will 
almost demand of the home maker that she organize a 
portion of her work space around the washer, ironer, 
and dryer? We have tried to achieve these ends by 
various means—finished the entire line in white to 
match other kitchen appliances; styling each appliance 
to harmonize in lines, height of work surface, etc., 




















































with the others; designing the ironer cover so that it 
can readily be converted into shelf space while the ap 
plance is in use. 

Important item to the radio sales manager today is 
the midget radio set. The design of the midget radio 
places a heavy demand on the designer’s talents, when 
it is remembered that the price of such a receiver be- 
gins around ten dollars or less and that a large portion 
of that amount represents distribution cost. With 
but a few dollars per unit available for engineering and 
manufacturing expense, and with the chassis itself a 
fairly complex assembly of circuits, tubes, speaker, etc., 
the stylist must not only find a cabinet material that is 
inexpensive, but treat it in such a way that fabrication 
and finishing costs will become almost invisible on the 
cost sheet. 

One of the most interesting examples of all in this 
cataloging of design responsibilities in today’s market 
is the electric iron, that veteran home appliance which 
was made so well so many years ago that a majority 
of the original electric irons are still in use. The 
stylist has a peculiar task to perform here. He must 
persuade a satisfied user to become dissatisfied, but for 
her own good. The iron is not an expensive item, as 
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After the dielectric values and break- 
down strengths of Turbo Saturated Sleev- 
‘ ing and Varnished Oil Tubing are estab- 
lished as the highest available, com- 
patible with the application require- 
ments, there are further characteristics of 
Turbo which are your added assurance 
of Turbo's surpassing service in safe- 
guarding standard electrical conductors. 
As an example of such supplementary 
characteristics (1) permanence of adhesion proved in vides them 


As always, shipment the same day order—from larg 
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a TIE-UP to TURBO 
ner for Insulation Insurance 


leading electrical manufacturing organiz- 
ations. (2) Flexibility to a degree which 
defies abrasion under any and all practical 
bending and twisting operations. (3) 
Smooth bore by virtue of inside impreg- 
nation which facilitates snaking and fish- 
ing operations on the assembly line. 
In the definite sense of security and safe- 
guarding you need all of these features— 
not just any one—and Turbo alone pro- 
all with that extra factor of safety which 


the laboratory and by the test of time in the hands of spells complete insulation insurance. 


est to the smallest—is received. 


WILLIAM BRAND & COMPANY 


No. Desplaines St., Chicago, Ill. 
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such things go—it is less expensive than it was many 
years ago. But it has undergone a remarkable change. 
Today it is lighter in weight; its heating units are more 
efficient and have longer life; its molded plastic handle 
is designed to relieve the strain generated at the thumb 
and transferred to the ironer’s back; it does not waste 
heat, and its thermostatic control shuts off the power 
automatically when enough heat has been generated to 
iron a specific fabric. There are other advantages, 
but the point to be made is that because of the low 
unit cost any woman is foolish to continue using an 
old-fashioned electric iron when she can so easily ob- 
tain the advantages of the new one. It is the stylist’s 
job to sell, through increased eye appeal, the hidden 
values in that modern iron. 

The electric range, in recent years, has acquired so 
many automatic convenience features that it also pre- 
sents a problem. Actually it requires no more train- 
ing to operate than an old-fashioned cookstove, but the 
consumer who reads of the features becomes convinced 
that she must become a combination engineer and me- 
chanic to make it work properly. In this instance, the 
lesign treatment accorded the range must allay such 
fears, even though they may be false, so that its very 
appearance will offset the doubts aroused in a prospect’s 
mind by a too-enthusiastic and feature-minded sales- 
man. A similar philosophy is pursued in regard to the 
electric dishwasher and garbage disposal. We have 
found that they are easier to sell when combined in a 
single cabinet as the electric sink than when they were 
proposed as new, separate appliances, which gave rise 
to a location problem in the kitchen. 





In the electric kitchen, obviously, the appliance de- 
signer comes into his modern useful element not only as 
a giver of good taste and scientific planning, but as a 
powerful merchandising force. The planned kitchen 
subordinates once and for all the identity of separate 
appliances to the idea of a charming, useful room in 
which no steps are wasted and the actual labor of stor- 
ing and preparing food and cleaning up becomes as 
automatic as possible. And because the commodity to 
be sold is instantly definable in terms of personal serv- 
ice, the theme of the sales presentation is established 
on that plane, which we recognize today as the most 
fundamental appeal that can be made. And now the 
designer is going even further to protect the consumer’s 
investment by creating refrigerators, ranges, water 
heaters, electric sinks, and storage cabinets that are 
essentially plain packages, of standard size. 

\We recognize the fact that, except for sales to the 
builders of new homes, we must sell most electric 
kitchens piece by piece. Our whole financing and mer- 
chandising plan corresponds to this necessity, and when 
that kitchen is completed it must be a harmonious unit. 
Even the appliance hardware used is interchangeable. 

Along the course which we have elected to travel 
in the electrical appliance industry, the design function 
should continue to grow in importance—not to itself 
alone, for that is a natural result of progressive develop- 
ment—but to the other members of the team, the sales- 
man, the financing branch, and the executive. They can 
use it as a sales tool, as a buying motive, as an inventory 
control factor, and it will continue to pay dividends 
because of its inherent values. 








CO-ORDINATED ENGINEERING 


(Continued from p. 75) 
mal manner for full speed. Reduced speed is obtained 
by operating the motor in open delta with the third 
motor phase shorted. The additional motor heating 1s 
not severe because the motor operates only a few 
seconds on the low speed connection. While unsuitable 
for continuous use, this unusual type of ac. motor speed 





control will meet many of the short-time speed control 
requirements on machine drives. Best results are ob- 
tained with a high resistance rotor winding and some 
speed adjustment is possible by placing a variable re- 
sistance in the short circuited phase. 

The flexibility of electric drives permits the altering 
of machine performance during the design or construc- 
tion stages of new machine tools. Even after prolonged 
trial periods, an unusual operating condition might 
necessitate a change in the operating cycle. The in- 
troduction of special functions into an already complex 
operating cycle might be difficult unless the machine 
employs an electric drive. This very real advantage of 
the electric drive has been utilized to provide extreme 
flexibility of control of a ball bearing raceway grinder. 
The grinding of a race is a somewhat complicated 
process and the method and cycle of grinding differs 
among various manufacturers both here and abroad. 
Any standard machine must furnish a number of oper- 


112 


ating cycles to meet a variety of field conditions. Two 
selector switches, one providing three types of grind 
cycle, the other providing three choices of coolant water 
cycle, furnish a total of nine separate operating cycles 
available to the machine operator. In addition, any 
cycle selected may be varied over a wide range by 
separate adjustments of grinding and water time control 
on a motor driven timer. An electrical adjustment of 
the special sizing device provides a third means for 
(Continued on p. 136) 


puis taper-grinding attachment for a large roll-grinder can 
be removed from the machine when not in use. Alll drives 
are electric and are integral parts of the device. Power is 
plugged into a socket provided on the main body of the 
machine. Here dc. motors furnish adjustable speed drives. 
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& Haydon self-starting hysteresis shaded pole 


contre | 


ient of ; , 
se ds synchronous motors are built for commercial 


voltages and frequencies in diversified speeds 
from 3 R.P.S. to 1 R.P.H. They have oil-sealed gear 
trains, double bearing shafts, and enclosed coils. 
Haydon timing motors are compact, easily mounted 
for operation in all positions, and are available in 


same size units for different speeds. SPECIFY 


HAYDON FOR PERFORMANCE, and be sure! 


HAYDON MANUFACTURING CO., INC. 


FORESTVILLE, CONNECTICUT 
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MOTOR SPECIFICATIONS 


for designed-in power applications 
| A monthly maintained data guide, detailing mechanical and electrical characteristics 


| of available power units offered by ELECTRICAL MANUFACTURING advertisers. 








Alternating current motors are identified in the ‘““Current’’ column, by the following key: 


SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS t—Low starting torque, low starting current. 


13—W ound rotor (slip ring) 
—Split-ph : 
-— — 12—Squirrel Cage 14—High cycle 
4—Reactor-start 


; 15—Synchronous 
S-aemaaiiasaied a—Normal torque, normal starting current. 


— (condenser) b—Normal torque, low starting current. 16—Shaded pole 
7—Series 


8—Repulsion c—High torque, low starting current. SPECIAL PURPOSE MOTORS 


9—Compensated repulsion : : 
10—Repulsion-start induction d—Hish slip. 17—Two-power motors 


11—Repulsion induction e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 





VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in “Low Voltage” column. 
MOUNTING . . . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
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When you build pilot lamps into your equipment, why 


risk the doubts and dangers that can result from sudden 





failure of the pilot? After all, the protection the pilot 
lamp affords may be a vital link between the user and 
your reputation for building a safe, dependable product. 
Neon Glow Lamps have a useful life of 3,000 hours. 
Even more important, they do not “wink out” suddenly 

« and leave equipment unprotected. A gradual loss of 


light output gives a warning of necessary replacement. 





Glow lamps have no filaments and are highly resis- 
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\4, Watt, 115 Volts—T414 Bulb. 1 Watt, 115 Volts—G10 Bulb 
Supplied with Candelabra 


Screw Base Only 
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WHERE PILOT-FAILURE 


means danger or doubt use... 





1 Watt, 115 Volts — G10 Bulb, Supplied in 1 Watt for 220 Volts 


tant to vibration and shock. They operate by cold- 
cathode electronic discharge, with the characteristic 
orange-red color of neon light sources. Energy con- 
sumption is negligible —from 1% to 3 watts. They are 
available in a range of sizes and types adaptable to 
every need. 

The complete line may be obtained from your lamp 
jobber or electrical wholesaler, or, for further details, 
write the General Electric Company, Dept. 166 — EM-J, 
Nela Park, Cleveland, Ohio. 





2 Watt, 115 Volts—S14 Bulb. 
Finish—Clear, Sprayed 
Red or Yellow 


Sprayed Red or Yellow 


GENERAL @ ELECTRIC 















3 Watt Bulb $14. Finish—Clear, 
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**Motors’’, 


For complete ad- 
Classified 
section 


dresses 
panies listed refer 


(Wool yarn for bearings) 
Westinghouse Elec. & 


Victor Elec. Prods., Inc. 
Mfg. Co. 


Reliance Elec. & Eng. Co. 


Wagner Elec. Corp. 


Star Elec. Motor Co. 


MOTOR 
MANUFACTURER 
Signa! Elec. Mfg. Co. 


Ohio Elec. Mfg. 
U. S. Electrical 
Motors, Inc. 
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Speedway Mfg. 
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Janette Mfg. Co. 
(Automatic start switch o 


Leland Electric Co. 
Master Elec. Co. 


Kingston-Conley El. Co. 
(Two-power & reversing 
switches built-in) 


Holtzer-Cabot Elec. Co 
(Wool yarn for bearings) 
(Reversing switch built-in) 


Hansen Mfg. Co. 
Kendrick & Davis Co. 


Haydon Mfg. Co. 
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ar os Two factors determine whether an oil burner motor is to be a size bearings are lubricated from oversize oil reservoirs, and 
sales asset or a sales liability. The first is appearance— impor- end-play noise is eliminated by a cork end-play take-up 
= tant because oil burner motors are mounted in plain sight. device. The indestructible type copper-bar rotor is statically and 
The second is quiet operation, which is essential since heating dynamically balanced for quiet, vibrationless operation, while 
ducts will carry any motor noise through the house. the Delco centrifugal switch provides positive snap-action 
starting without fluttering. Ample material is specified to reduce 
== The new Delco Motor, designed particularly for the oil burner magnetic hum to a minimum and provide high overload capacity. 
industry, meets these requirements as no motor has met them Overload protection is assured by the accurate Delco Manual | 
before. Strikingly streamlined, the lines of this Delco Motor are Reset Thermotron, approved by the Underwriters’ Laboratories | 
aad anil aa. in keeping with the modern trend in oil burner design—actually for oil burner application. 
add to the appearance of the unit. This takes on added sig- | 
“— nificance as a selling point in view of the fact that basements Available in %, % and % h.p., the new Delco Motor is 
ahs are being used more and more as playrooms and recreation splash-proof, dust-proof and condensation-proof . . . rugged 
a ssous. in construction to assure long, satisfactory service. It is another 
evidence that Delco Motors for all appliances—refrigerators, 
This new Delco Motor for oil burners is characterized by excep- washers, ironers, stokers, oil burners and air conditioners—are 4 
tionally quiet operation—the result of precision manufacturing “designed for the particular job.’’ Write for full particulars on . 
hen and many advanced features of design. Diamond-bored, over- Lelco Motors for all appliances. " 
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DIVISION OF GENERAL MOTORS CORPORATION 


DAYTON, OHIO 
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Whether the quality of materials or the skill of our 
craftsmen, or our years of experience in the field is 
responsible wholly or in part for increasing sales is a 
matter of conjecture. But we do know your product 
has the “‘edge’’ when you design-in an American 


Insulator molded part. 


We will be glad to look over your design 


and make recommendations without obli- 





gation. Write today for illustrated catalog. 


AMERICAN INSULATOR CORP. 


New Freedom Pennsylvania 


AI 


(AIC ON 
BUFFALO CHATTANOOGA CHICAGO CLEVELAND DETROIT LOS ANGELES 
SMO MMe se eel 


























































TELEVISION SETS 


(Continued from p. 77) 





to it in a manner that best suits my whims and con 
venience. Perhaps there is an idea for a television 
device in my dream book? Could sight and sound 
recordings be made available ? 

But, back to realities, televisign has been jammed 
into that container which housed the radio and we may 
assume that there are limitations and technical require- 
ments as well as public acceptances which restricted 
television design at the outset. Nevertheless, I feel that 
straightforward thinking on this subject is overdue. 

Television programs will be viewed and their radio 
concomitancies heard by individuals or groups of indi- 
viduals. In the home there gathers, in a fairly stand- 
ardized position, a conversational group of people in a 
living room. There are sofas, easy chairs, occasional 
chairs that are pulled up to accommodate the family 
and its guests. Radio today is usually heard under 
Television, I judge offers greater dif- 
ficulties and for me there will be no great pleasure in 
huddling with others around a cabinet which must, be- 
cause of accepted room arrangement, be placed in a 
position which does not interfere with the normal fune- 
tion of the living room. 


such conditions. 


T IS time to think of how television may best be 

viewed for maximum pleasure and satisfaction. We 
cannot expect that half a dozen people, or even two or 
three, with their heads close together looking at an 
eight by ten inch image (close to today’s largest) at eye 
level, set close to the wall, are finding an ideal way 
to view it. What should be done? 

Is it too much to think of seeing images of ade- 
quate size? Is it not possible for the engineers to 
treat television upon the basis of projection rather than 
upon the basis of interception? I know that one cannot 
get inside a television tube to look at the image pro- 
jected upon the screen at the end but the net result is 
that one views television by looking at what is virtually 
the end of a milk bottle. 

Now, just to show that I am not day-dreaming en- 
tirely, I am going to tell you of a related problem which 
we solved in connection with the World’s Fair exhibit 
of the Bristol Myers Company. Here we had to project 
a 16 mm. picture film from an accessible booth, on the 
perimeter of a room in which it was to be viewed, to 
a six foot circle on the ceiling. It was not possible to 
project from behind the ceiling without intruding upon 
otherwise occupied and highly regarded space and to 
place the source directly beneath the screen would have 
meant obstruction on the floor area which would not 
only have impeded traffic through the room but would 
have taken up the most desirable position from which 
to view the picture for the mechanical means of supply- 
ing the projection. The final solution involved project- 
ing a film from the wall booth to a convex mirror at- 
tached to an existing column so that the image was re- 
flected to the six foot screen in the ceiling. The pur- 
pose of the convex mirror was to enlarge the image 
which could not be brought up to this size otherwise 
because of the limitation of distance. This could not 
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Hand-Reset Auxiliary Relay with 
latchet lock made of “K” Monel 







































Selected by a prominent electrical manufacturer because 
it offers an unusual combination of 3 important properties 


For relay latchets, or similar parts in equipment you produce, what metal do 


you use? Take a tip from this manufacturer. Consider “K” Monel*. It will eae ‘eek aiid tea 
pay you... because “K” Monel fills all three important requirements: which have an asterisk associated 
é ss , with them are trade-marks of The 
1. Itis rust proof and highly resistant to corrosion. International Nickel Company, Inc. 
2. It is non-magnetic. 
3. Can be blanked and machined easily, then heat-treated for great i 
. - Haat 
strength, hardness and resistance to wear and abrasion. 


Equally unusual combinations of properties are offered by other INCO 
Nickel-base alloys. Excellent spring properties, resistance to spark erosion, 
and other useful characteristics are presented by Monel*, Nickel and 
“Z” Nickel*. 

Write for further information on these metals. Ask for the booklet “Tremen- 
dous Trifles.” Address: 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. 
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There’s far more to Star 
motors than thit which 
meets the eye. Even if the 
housings were removed, 
there would not be re- 
vealed the painstaking 
craftsmanship, the pre- 
cision construction or the 
quality materials that go 
into every Star. That's 
why you’ll find extra long- 
life and dependable per- 
formance, year in and 
year out. So “hitch your 
product to a STAR”... 
brake motors, motor gen- 
erator sets, gear motors, 
AC or DC generators or 
a special motor made for 
you. 


Illustrated is a_ vertical 
gear motor. AC or DC 
14 to 75 horsepower. 





be otherwise accomplished ; not even, for example, when 
utilizing the largest available wide angle lens as a 
projection medium of optical excellence. 

Perhaps this device could be used with television? | 
am not sufficiently familiar with the technical limitations 
of video but I feel that the ingenuity of the American 
engineering mind can devise some way to throw the 
desired image into a position on a screen or wall near 
the conversational group, to supersede the huddle around 
a square box and all too small image. 


ERHAPS I should stop with the preceding sugges- 

tion but I do not want to. I want my dream book. 
Would it not be a grand luxury to have the little fluor- 
escent screen at reading distance within one’s own hands 
to watch the pageant of the news and see the entertain- 
ment that the television broadcast offers? Once again, 
with due respect and regard for technical difficulties in- 
cluding those hazardous voltages indispensable at pres- 
ent for today’s cathode ray tubes, I think some way will 
be found to make an action book possible. 

Two kinds of television? Perhaps. Two kinds of 
usefulness? It seems reasonable. It is not my purpose 
to make blue prints or perspective sketches for a tele- 
vision cabinet of today, circumscribed as it is by definite 
limitations, I prefer to indicate the bases for more logical 
future developments. But I would like to make this 
earnest plea to the manufacturers of television receiving 
sets, let the music box rest in peace in the attic. That 
is where it belongs. 





ENGINEERING COMES FIRST 


(Continued from p. 95) 





we could “style” it for increased sales. In styling this 
air conditioning unit, however, the designer had to 
remember that it was engineered to circulate and cool 
the air and that this function cannot be interfered with. 

In re-styling an electric fence control for increased 
sales, we hoped that the farmer would be impressed 
by its clean cut lines, but the styling is really directed 
at the dealer, where a comparison with competitive 
devices is brought before him every day. The styling 
of this new fence control was “dominated by its engi- 
neering” for it had to be dust-proof, waterproof and 
compact in size. 

Even the smallest of items, such as an iron cord plug, 
or heater pad control, must be styled to fit the engineer- 
ing and the production problems with which their 
makers are confronted. 


OUND engineering dominates all design and good 

design will attract the purchaser and make easicr 
the first sale. That done, the product must then dem- 
onstrate its own engineering and performance excel- 
lence. 

We have found in the re-styling of multi-breakers, 
fuse boxes, motor starters, calorimeters, thermostats, 
washing machine, flat irons, machine tools, etc., that 
it is best to let the product reflect its engineering, to 
permit production methods to dictate the fabricating 
situation and thus through the medium of the resource- 
ful and alert design approach have the product truly “be 
itself” from every possible standpoint. 
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44/ 


GLASS INSOVATED 
FY WIRE 





OVER 60 TYPES OF 
ROEBLING © ELECTRICAL 
WIRES AND CABLES 


Magnet Wire 
Portable and Appliance Cords 
Automotive Cables 
Apparatus Control Cables 
Instrument Wire and Cables 
Annunciator Wire 
Radio Wire 
Rubber Covered Fixture Wire 
Heat Resisting Wire 
Moving Picture Cord 
Stove Wire, solid and stranded 
And a wide variety of other wire and 


cables; either Standard or to Cus- 
tomer's Specifications 


QUICK SHIPMENT 


Prompt Service is available at all 
offices and warehouse points listed 
below, where large stocks of a wide 
variety of standard Roebling Wires 
and Cables are always on hand. Your 
request for information, prices or sam- 
ples will be welcomed. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N.J. 

Atlanta, Boston, Chicago, Cleveland, LosAngeles 

New York, Philadelphia, Portland, Ore., San 

Francisco, Seattle. Export Dept., New York 






























EINEMANN 
*Fe-:Cirk-it”’ 


Fully 


Electro-Magnetic 


AUXILIARY 
BREAKER 


enclosed 


in this 


CROUSE- 
HINDS 


EXPLOSION PROO 
CONDULET 


For all hazardous locations 





such as paint factories, 
mines, refineries, chemical 
laboratories, granaries, dis- 
tilleries, arsenals and others 
where fumes, acids, gases 
and dust are prevalent in 
the atmosphere. Breaker 
gives any rating between 
14 and 35 amperes. . . has 
magnetic trip, hermetically 
sealed to prevent tamper- 
ing, on time delay to give 


delayed trip on harmless 





SIZE overloads and high speed 
3-7/32" x 1-7/16” 


—2-11/16' trip on short circuits. 


Write for Complete Information 


HEINEMANN ELECTRIC CO. 


99 PLUM ST. TRENTON, N. J. 


Established 1888 








































WHAT DO CUSTOMERS WANT? 


(Continued from p. 80) 





our line to limit major changeovers to a minimum period 
of two years duration. This practice, it is true, throws 
a heavy burden on our design and engineering depart- 
ments, because they are required|to visualize designs 
which will prove to be attractive a’ much as two years 
in advance. This is possible, however, by careful pro- 
jection of research results through the period desired. 
We find that great advantages are possible, when fol- 
lowing this scheme, due to the lower costs of materials 
when purchased in proportionately larger volume, as 
well as the amortization of tool and machinery expenses 
over a two-year, rather than a one-year, period. These 
advantages are reflected in a lower price to the customer 

and the satisfaction of still another basic want. 

This brief story will show an unusual example of the 
importance of appearance, but, on considering it care- 
fully, I feel sure you will imagine design mistakes which 
might make this seem far from exaggerated. We placed 
on the market, several years ago, a product bearing a 
small, sunflower-like design motif, purely as ornamenta- 
tion. The article was merchandised throughout the 
world and proved highly successful in most localities. 
In one instance, prominently highlighted by a complete 
absence of sales where prior models had enjoyed a 
very fair market, we were fortunate in being able to 
make a sales analysis. Research revealed that the non- 
buying potential was composed almost entirely of 
Orientals—and the reason for lack of sales soon became 
clear. We had accidentally selected a design for orna- 
ment which approximated closely the identifying coat- 
of arms of a prominent Oriental family. Naturally, 
other families could hardly be expected to purchase a 
product carrying the seal of ownership of another. 
Fortunately, the low sales potential of the market even 
under happier circumstances, prevented the problem 
from being serious. 

In order that no really serious blunders be made, ap- 
pearance is checked in wooden, clay or plaster models. 
These occasionally disclose an awkward corner or im- 
practical detail of construction which didn’t appear on 
the drawing board. Final selection of exterior design 
and proposed mechanical improvements removes the 
work from the designer’s hands and places it with our 
mechanical department. Here, in a toaster “proving 
grounds,” a working model is subjected to gruelling 
tests which far exceed the wear and punishment a 
toaster might be expected to receive during a lifetime 
of normal operation. 





VERY electric toaster, regardless of cost, will 

make toast. But not all make good toast—and 
many of those that make good toast are still not good 
toasters, from the customer’s viewpoint. For example, 
some toasters brown the middle of a slice of bread, 
but leave the bottom or edges almost untouched. Some 
have handles which become so hot that they are im- 
possible to touch without receiving a severe burn. The 
basés may reach a degree of heat capable of damage. 

Our proving ground helps us to find these faults .. . 
and to correct them so that the toaster may be more 
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Identical screw machine parts are piled in the 


pans of this balance; Aluminum on the left, ordi- 
nary metal on the right. The Aluminum pieces 
outnumber the others three to one. 

More pieces per pound is but one of the 
economies possible with Alcoa Aluminum Screw 
Machine Stock. 

Cutting speeds are high, for this 
stock is free-cutting. Small chips are 
formed; no long curls to foul the tools. 

Tool life is lengthened. Machining 


ANNUAL PRODUCT DESIGN NUMBER 


costs are low. Finishes are fine. 

Aluminum is highly resistant to corrosion. 
It can be given many attractive, durable 
surface finishes; expensive plated coatings are 
not required. 

Aleoa Aluminum Screw Machine Stock is 
available in all standard sizes and 
shapes. Prompt shipment is made. 
Write for prices. ALUMINUM COMPANY 
or America, 2179 Gulf Building, 
Pittsburgh, Pennsylvania. 
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A New Material 
por Rotter Products! 


Seldom a new material possesses so many 


desirable characteristics as MORGANITE. 


Now satisfactorily used as water and oil pump 
seals, valves, bearings and many other industrial 
applications. 


*Requires no lubricant. 


*Does not seep oil to spoil prod- 
ucts in process. 


* Unaffected by temperatures up 
to 800° F. 


| x Unaffected by most acids and 
| alkalis. 


The use of MORGANITE can improve your 


product. Why not send the details to our 
Engineering Department to-day. 


MORGANITE BRUSH CO., INC. 
Long Island City, New York 















suitable to the customer’s wants. Obviously, the buye: 
wants handles so made that they will not burn him. 
The proving ground chooses the proper material for us 
He does not want his table, or his table-cloth, ruined 
with hot bases or feet on his toaster. The proving 
ground again has given us a non-metallic, heat insulat- 
ing material for these uses. Electric insulation must 
be sufficient to avoid all possibility of shock to the 


operator . . . the heating unit must be adjustable to 
the brownness of toast desired . . | the insignificant and 


often forgotten outlet cord must be of good appearance, 
and yet wear as well as the toaster itself. For the 
answers to all these and many more questions, we go 
invariably to the proving ground. 

We have learned one other thing, less tangible but 
equally valuable, from the proving ground. It has 
proved that successful merchandising rests upon a 
knowledge of natural laws on one hand, and a knowl- 
edge of human needs and desires on the other. 

Through the course of millions of dollars of appliance 
sales a similarity of approach on the part of these 
many, many buyers has revealed an almost stock set 
of questions which are being mentally mulled over while 
the purchase is being made. Occasionally, these ques- 
tions may be fired at the sales persons for direct an- 
swers, but in the majority of cases they go unexpressed. 
These people, these customers, want to know: 

a. Will it fill my requirements ? 

b. How will it look in my home ? 

c. Is it economical to operate ? 

d. Is it simple to operate—easy to keep clean? 
e. Is it worth the price? 

Remember the last time you went shopping for an 
electrical appliance and how you weighted your pur- 
chase on much this same basis? We have recognized 
the existence of these questions in every buyer’s mind 
—and done our best to supply the answers. For ex- 
ample, the new Toastmaster fully automatic toaster, just 
being placed on the market for 1940, delivers uniformly 
browned toast, of a pre-selected degree of brownness, 
with unfailing rapidity. 

The exterior appearance has been designed to blend 
with home backgrounds. Smooth, clean lines, gleam- 
ing chrome set off by cool plastic base and handles 

. all the mnodern spirit of an automatic age. 

Economical operation is given especial attention. 
Freedom from repair bills through the use of quality 
materials is a primary economic point. Another saving 
feature of the new Toastmaster toaster is the automatic 
action of the timing mechanism which permits current 
consumption only when toasting bread. 

Simplicity of operation is gained by eliminating all 
doors, gadgets and catches. Only three operations are 
required to produce good toast . . . just connect the 
toaster to a wall plug, drop in the bread, and depress 
the operating handle. Cleaning is quite as simple, 
merely requiring that you tip the toaster up on one 
end and tap the crumb-tray on the bottom, thus causing 
all the crumbs to drop out. 

The Toastmaster automatic toaster is a creation of 
customer demand, manufactured to meet that demand, 
and presented to the public, not as the ultimate in elec- 
trical appliances but rather, as a common-sense answer 
to what the average customer actually wants. 

It has come quite a long way from Stillwater, 1917. 
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FORMEX WIRE 
Wire stretched 20° and 
wound on its own diameter 


MAGNIFIED ABOUT 15 TIMES 





ENAMELED WIRE 
Wire stretched 10 % 


and wound on twice 


















and FLEXIBLE FILM 
Cuts Down Rejects 


TRETCH or extensibility is one measure of film 

J toughness. It is the property that determines 

«) how much winding tension a film will stand without 

developing cracks. It also indicates ability to stand 
sharp bends. 





its own diameter 


MAGNIFIED ABOUT 15 TIMES 


Also—as compared with fabric-covered enameled 
wire—it takes up less space and saves copper. In 
most sizes, it costs less per foot. It resists many 
solvents; it has high dielectric strength and long life. 


These, and still other properties, make Formex wire 
worthy of study by every manufacturer who is 
interested in lowering costs or improving his prod- 
conventional oil-type enameled wire. See pictures uct. For more details, see Bulletin GEA-2973. Prices, 
above. It is also much more abrasion resisting. of course, will gladly be furnished. Address nearest 
These are the reasons why it is so well suited for G-E sales office or 
modern high-speed winding machines. Definitely, General Electric, Dept. 
it cuts down on rejects and lowers winding costs. 6—201, Schenectady, 
That means savings. New York. a 


With respect to stretch, Formex wire rates high. It 
is at least three times tougher and more flexible than 
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FORMEX WIRE IS A PRODUCT OF GENERAL ELECTRIC RESEARCH 


GENERAL @@ ELECTRIC 
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Two Davis-Made Solenoids Control the 
operation of this Power Screwdriver. 


Davis-Made Solenoids 
play an important part in the 
daily life of Industrial plants 
throughout the country. 




























; 2 en as They operate water valves 
srt Sich Setteadns xe te to automatically maintain de- 
35 pounds at end of stroke. sired water levels—they con- 

trol the direction of fluid flow 
in the hydraulic actuation of machine tools—they control 
the feeding of parts in automatic machines—they control the 
operation of machines, greatly simplifying the work of the 
operator. In practically every case they are responsible for 
increased production and safer operation. 


Get the facts on how Davis-Made Solenoids can be 
designed to cover your specific problem—how they can be 
made to electrically perform some important function in 
your machines or in the manufacture of your product. 


Our design and engineering facilities are at your disposal. 
No obligation. Built to your specification by a house 
whose personnel has over a quarter century's reputation for 
quality. LOW unit cost an outstanding feature. Send us 
your problems, NOW 


Davis also make Coils, Kickers, Magnets, Trans- 
formers, Electromagnetic windings of all kinds. 
Let our engineers design them to your specifica- 
tions. Write for quotations. 







Send For Your Copy 











New data on Solenoids, Coils and Trans- 
formers. Every Industrial plant should have 
a copy. Sent postpaid on request. Write 
today. 


| DEAN W. DAVIS & CO., Inc. 











Precision Made Coils for Every Electrical Purpose 





547 W. FULTON ST. CHICAGO, ILL. 









ENGINEERING OPPORTUNITIES 







(Continued from p. 102) 


OMETIMES chief factors governing design ar 
neither appearance or customer convenience. Foz 

example: Before release of the Norge hermetically 

sealed refrigerator, a very intensive study was made of 

the problem of starting the motor. Practically all her- 

metic refrigerating machines on the market today use 

some sort of mechanical unloading device to release the 

compression pressure until the electric motor is at least 

part way up to speed. In combination with this device, 
the ordinary type of split phase motor is used. This 
arrangement has some objectionable features. 

In the first place, even with a very good unloading 
arrangement, the current demand of a split phase motor 
on starting is high. Most electric refrigerators with 
electric motors in the 49-hp. classification, will take 
about 16 to 22 amp. on a locked rotor. They very 
rarely develop a starting torque of over 300 per cent 
of full load. The unloaders are generally fairly com- 
plicated to build and are impossible to service without 
discharging the refrigerant from the complete machine 
so that on a hermetic unit the return of the complete 
refrigerating mechanism from the field is necessary in 
case of an unloader failure. The split phase motor is, 
of course, inherently cheaper than some of the other 
types with higher starting torques. 

Although on the face of it, it appeared that a me- 
chanical unloading device with a split phase motor was 
possibly the most economical combination to use in the 
Norge hermetic, a careful evaluation of the service costs 
that might be involved led the Norge engineers to con- 
sider carefully the capacitor start type of motor. 

They found that with this type of motor it was possible 
to obtain a starting torque of 500 per cent of full load 
with a locked rotor current input of only 8 to 9 amp. 
on a %e-hp. motor. Careful tests showed that this 
starting torque was amply sufficient to take care of start- 
ing the Rollator directly against full compression, even 
under the extreme condition of high ambients and low 
voltages. In addition, the capacitor start motor gave 
a motor mechanism inside the hermetically sealed hous- 
ing that was no more complicated than with the split 
phase type. 

The capacitor mechanism could, of course, be serv- 
iced in the field without the necessity of breaking any 
refrigerant lines. A setup was worked out by Norge 
whereby the entire capacitor and starting relay unit 
could be serviced without much more difficulty than 
changing an ordinary electric light bulb. When all of 
these factors were carefully analyzed, the slightly higher 
cost of the capacitor start setup seemed to be out- 
weighed by the greater convenience (and long term 
service costs) of the arrangement. 

Since this type of machine was introduced, many 
thousands of them have been placed in homes with entire 
satisfaction to the user. The amount of difficulty from 
starting capacitors has been practically nil. When 
trouble in capacitor or starting relay has arisen, the 
unit has been so easily replaceable that the operation 
could be performed by even a relatively untrained per- 
son, thus preventing return of the entire unit with at- 
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VULCANIZED FIBRE 
aay SES» 
_ TAYLOR INSULATION 


What makes Taylor Fibre better fibre? 


First, we are equipped to make all our own “raw materials’’— 
paper, resins—hence we can control to rigid standards the mate- 
rials which go into our products. 


Second, through close laboratory supervision of every stage of 
manufacture—through the application of highly improved methods 
and equipment in the ‘world’s most modern fibre mill’’ — the 
physical and electrical properties of Taylor Vulcanized and 
Phenol Fibre are uniformly maintained. 


Third, Taylor goes all the way to serve you better. Offers not only 
vulcanized and phenol fibre in every grade and form required by 
modern industry—in sheets, rods, tubes, rolls and ribbon rolls— 
but makes the parts, if you wish, to your own specifications right 
at the mill. Accurate parts that facilitate assembly, reduce waste, 
provide dependable physical and electrical qualities. 


Ask about Taylor ‘Planned Service’’ geared to your requirements 
whether large or small—insuring an unfailing source of supply and 
deliveries on schedule. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 


















All New High Heat Appliances 
With This Remarkably Efficient Mica Plate 


COMPACT—Y-26 lends itself readily to modern, streamline 
design. Thin, flat and light in weight it eliminates need 
for bulky construction. You can build your products 


smaller, neater, smarter in appearance and just as efficient 
with Y-26. 


ECONOMICAL—Moderate first cost, plus ease in wiring 
and assembling makes Y-26 the ideal, economical insulation 
for all High Heat Appliances. 


EXCLUSIVE—Y-26 is the only known built-up Mica Insula- 
tion that will withstand temperatures up to 1200° F India, 
1500° F Amber without disintegrating, a valuable “Factor 
of Safety” for any electrical appliance. 


If you have a problem of heating element insulation to 
solve—investigate Y-26 High Heat Mica Plate at once. 
Laboratory test sheets, in any size up to 31 x 34 inches, in 
any thickness, will be sent on request without obligation. 





NEW ENGLAND MICA COMPANY 


Incorporated 


Waltham Massachusetts 


tendant expense. The soundness of the reasoning | 
hind the choice has been very well proven by actual fi 
conditions. This was one instance where the factor 
service costs proved to be a dominant design eleme: 


FOR WASHING MACHINE SATISFACTION 


M' )DERN washing machines also present man 
problems of product design. The most desirab| 
feature of a washing machine!is its washability. I: 
should have a thorough action to wash clothes, a 
complished through an agitator whose size has to be 
in a certain relation to the tub. Its form should pro 
vide a high vane, to prevent tangling of the clothes. 
It should be light weight to impose no undue strain on 
motor and transmission. Its travel and speed must be 
effective on all fabrics being washed, whether lingerie, 
linen, silk, cotton or woolens. The finish of the agitator 
has to withstand washing solution, alkalies and has to 
prevent oxidization. 

Mounted on the agitator post with an oilless bearing 
at the base and a tapered drive head at the top, re- 
moval of the agitator has to be easily accomplished 
through the agitator puller, for the purpose of thorough 
cleaning of the agitator itself, the agitator post and tub. 
The tub size is determined by the water capacity of the 
washer, allowing generous volume per pound of clothes. 
The shape of the tub should provide a bottleneck on 
top to prevent washer splash; a rolled rim for easy 
loading and unloading of clothes; a stiff bottom to pre- 
vent vibrations or drumming, with spiral grooves 
pressed in for selfdraining. 

A large radius should be provided between bottom 
and side of tub, strictly avoiding any corners or hidden 
cracks for collecting dirt and soap scum, which might 
later on loosen itself and streak the clothes. The finish 
of the tub should be porcelain enamel, with a ground 
and a finish coat which will insure against any sticking 
of dirt; will insure easy cleaning or necessary steriliza- 
tion when clothes are washed which contain germs of a 
communicable disease. The thermal qualities of the 
tub will be greatly improved by porcelain enamel finish 
as it keeps the heat escapement to a minimum in con- 
nection with a rigid, steel-stamped cover of porcelain 
enamel finish with a rubber gasket on the outer rim of 
the cover for complete sealing of tub and cover. 

The power plant should be simple in design for func- 
tional, trouble-free service and have quiet gears of 
high quality material and workmanship to run sub- 
merged in oil, with a transmission to drive agitator and 
wringer-drive. A one-piece centerpost with an oilless 
bronze bearing on top and a positive waterseal to pre- 
vent any leakage of water to the transmission should 
be used and the material of the post should withstand 
washing solutions. The clutch should be of the positive 
type and easily operated to start and stop agitator. The 
transmission case should be rigid, and oil tight, to pre- 
vent any possible leakage. There should be no strain 
on moving parts, with all parts dimensioned for over- 
load capacity. 

A \%-hp. standard washing machine motor drives the 
transmission through a belt drive. The motor is rubber 
mounted in motorsaddle, lifetime lubricated, with over- 
load capacity. Motor saddle is bolted to deep channel 
base plate, elongated holes are provided for belt ad- 
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Shielded Type, Single Row Single Felt Seal Shielded 
OTL eel) Tel tt fatal] 


INNVKMA-AVEFFMAN 
PRECISIVN BEARINGS 


have been used in 


BLACK & DECKER PORTABLE TOOLS 


@e 


LVECE 


ld 


There’s a PRECISION BEARING for 
every load, speed and duty. Write for 
the Catalog. Let our engineers work with 
you, on your bearing problems. 


£ a Saeeeeeeenrel 


The ‘‘Holgun”’ and ‘‘Hornet”’ Electric Drills here pictured are 
recent additions to the distinguished line of portable tools made 
by Black & Decker Manufacturing Co., Towson, Md. 


Like so many other “‘B. & D.” units built in the last 20 years, 
these advanced tools are NORMA-HOFFMANN equipped. Armature 


and intermediate shafts, and chuck spindle, are carried on PRE- 
CISION BEARINGS—single-row, felt-sealed, and shielded types — 
at speeds ranging from 750 R.P.M. at the chuck spindle, to 
14,000 R. P. M. in the motor. 


Since Black & Decker began using them in 1918, they have 


wr 


found that the PRECISION characteristics, high speed qualities 
and dependability of NORMA-HOFFMANN Bearings provide the 


requisite long life, smooth operation and efficiency in their units. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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justment. The mounting of the motor underneath + 
tub avoids any watersplash to the motor, with the dra 
outlet mounted opposite the motor mounting. 

The base ring should be rigid in design, with 
curved-in bottom, able to withstand any shock bei 
transferred from the legs to the base ring and shou 

be deep enough to conceal and protect all moving part 
transmission, motor and belt drive, with enough ope: 



























































space for ventilation of the motor. Base ring and tub 
are integral mounted, with the |tub nested in the bas 
ring. They are insulated against each other through 
rubber gasket. The base ring carries the four legs, at 
tractively designed for good appearance and functional 
design to support the washer on uneven or rough floors, 
with enough spread at the bottom to prevent tipping 
over the machine. 

The location of the legs is important regarding tip- 
ping over of the washing machine with a fully out- 
swung wringer. This condition can be overcome by 
placing one leg directly under the wringer drive column, 
which in turn necessitates a special leg, but provides a 
prevention of a serious home accident. The legs carry 
at the bottom casters, mounted in strong brackets, pre- 
venting the casters from becoming torn loose. These 
caster brackets are provided with holes for mounting 
the washer on to the platform of the crate in shipping. 
The casters have to be adequate in size, large enough 
for easy moving of the washer. Casters with brakes 
are a special feature, to prevent washer from rolling 
away on an uneven floor. 

The other major functional design beside washing 
clothes and the washability of the washing machine is 
the damp drying or wringing of the clothes. This is 
accomplished by a wringer driven from the transmission 
through the wringer head with the reverse mechanism 
to the wringer proper. A wringer’s main feature is 
safety through quick release of the upper wringer roll 
to a height of two inches minimum, the release mechan- 
ism requiring but a gentle push. The release bar, if 
possible, should extend all the way across the wringer 
on both sides. 

Form and finish of wringer has to be designed to 
make it an integral part of the wringer head, the latter 
containing the roll reversing and indexing mechanism. 
The shape of the handles for changing direction of the 
rolls and for indexing the wringer have to blend har- , t 
moniously into the design of the wringer head and have 
to offer a good grip when operated with wet or soapy 
hands. The operation itself has to be positive with 
positive stops provided to prevent sticking or too much 


New giant plant contains 

over 433,000 sq. ft. of 

floor space. Buildings 
} owned outright. 


& ‘e : 
All former Brooklyn plant @ Second only to quality, price and depend- effort on the part of the operator. An interlock between 
equipment, plus much _ ability of the capacitor itself, is the matter of indexing the wringer and reversing the direction of the 


new equipment, now duction facilities behind it. @ Of real in- . ¢ ¢ 
hae producti 5 real in es so ee , : . 
available Seneah to tanan-cnnne 48 techutel -eupaaiton, rolls provide a safety feature, so that rolls can only be 


s therefore, isthe new AEROVOX plant, now operated when the wringer is locked securely in one of 


Ideal layout insures humming attop speed and producing thousands the eight positions on the index plate. These eigl 
s ) , ese eight 
smooth production flow of these motor-starting capacitors each day @ oe ae ee 5 


f terial ° 23] . ave > Snite alot; > ree mc + 
For ew ometerisls '° — @ So set your delivery schedules to your own positions have to set a definite relation be tween washet 
° a AEROVOX will meet them parts in regard to the stationary tubs for wringing 
regar ° ¢ : : 
And wn keeping with ns clothes out and for rinsing them. 


long established AERO- 
VOX policy, each capa- 
citor is individually 
tested. 


The wringer and wringer head have to be easily de- 
mountable for shipping. Cord hooks for holding the 
electrical cord when washer is not in use are an added 
improvement. A pump driven by friction drive from 
: the transmission pulley and driving only when called for, 
@ Tyo serves for quick emptying of the tub into the sewer or 
a return of the water to a stationary tub. 


All of which spells a 
single, economical, de- 
pendable source of sup- 
ply. 
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PRODUCT APPEARANCE 


(Continued from p. 104) 





ELECTRIC ELEVATORS 


Require Direct Current for 
Signalling and Control Systems 





tion ones for the bakers themselves. However, some 
thing new and different took place in the industry’s ac 
tivities in several portions of the country and it was 
found that instead of being isolated and known to the 
public only through its products| the bakery industry 
had acquired an entirely new status. Thus, in certain 
communities many visitors came to the bakery plants 
and in fact were encouraged to do so. This was par 
ticularly true in some of the Southern states where the 
bakers not only cut away the front of their place to 
provide large show windows behind which the bakery 
machinery was operated but where the housewives of 
the community were invited to come and hold their 
bridge games and corresponding social activities within 
the plant area. This inevitably and immediately led to 
the necessity of providing new machines and an atmos- 
phere entirely different from that allied solely with the 
problems of bread production. 

It happened that this change took place virtually sim- 
ultaneous with the appreciation on the part of the Amer- 
ican Machine & Foundry Co. that a new appearance 
could and ought to be developed for their products. 

As a result of a field survey of market needs, it was 
decided to design a bread wrapping machine which 
would be approximately 25 per cent faster than the old 
one without increasing the floor area required by the 
device. Numerous detailed features in addition to the 
speed requirements were established and schematic de- 


SPEEDCRAEFT sign of the proposed machine developed. To obtain 
the increased speed, it was necessary to re-design the 
SCORES mechanical motions, to strengthen the parts involved 


and to reduce the weight of reciprocating elements. 

It was decided to re-design the bread slicing machine 
so that the two products would blend together as one. 
This led logically to a further consideration of appear- 
ance elements and industrial designer and engineers 
collaborated closely upon the general form of the ex- 
terior design as well as the limiting factors regarding 
it. Thus, there were discussed quite thoroughly the 
complete functions of the machine including the rela- 
tionships of the operator to it and all such information 
as would lead to a logical service-and-function approach 
to the ultimate result. Here again wooden models were 
most helpful and quarter size scale models were used, 
the models being made in the pattern shop by an ex- 
perienced pattern maker. Every piece that would affect 
the exterior design was developed in careful detail. 
Side frames were made as well as crosstie frames and 
simple wooden blocks to scale to show the interior parts 
of the machine. On the very accurately planned scale 
models possible interferences are quickly shown up and 


“ESCO” dynamotors and motor- 
generators are being used by the 
leading elevator manufacturers. 
They have been designed for 


elevator requirements. 


Dynamotor 


Constant 
Voltage 
& 
Quiet 
Running 
€ 
Reliable 


Two Bearing Motor-Generator 


A complete line of Torque Motors also available for operating 
cams and door closers. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 






















BULL’S EYE 


on a Target of Lower Wire Stripping Costs 






Advanced Design—Rugged Construction —Machine tool Accuracy—Precision some of the changes that are made in the customary 

Adjustments—Speedy Operation with less lost time—are some of the reasons . : rie : . * 

for Speedcraft Superiority. blueprint designs after the machine design has pro- 

€ The experiences of hundreds of users back up our claims. oressed are easilv anticipatec This ‘] estab- 

| errr, | ee ees Se teds of comm beck sm ow dhaive. gress € isily anticipated. This first model estab 
| TR ied Write today—sending wire samples—for complete infor- lished the mechanical structure of the machine as stated 
| mation. No obligation. and the boundaries for the external appearance forms. 


} A system of standard radii were developed in relation- 
ii THE WIRE STRIPDER CO. ship to the use of sheet metal. 
1727 EASTHAM AVE*E.CLEVELAND. OHIO. After the final model was completed a color study 


developed that a light cream color would be most suit- 





ELECTRICAL MANUFACTURING, OCTOBER 1939 





Wn Section of Our Exhibit 
rm 1 le . At the New York World’s Fair 


S ac 
was A - ME, of 
» the — 


os dt ere OUTSTANDING 


rtain erNorit with 1Omnay? 


lants ae THAR WORLD'S PAIRS: 


par 
the 


et BIN’ “o. 2G HEATING APPLIANCES 
ei RS. Ne 
ithin , 7 


‘ esl 
the . HEATING ELEMENTS 


sim- 

mer- 

rance 

S. ° 
was 

rhich 


e old WILBUR ey ae? 


+ the Pee. @) NEWARK, NEW JERSEY 





» the 

c de- 

btain 

n the 

ved 

ients. 

chine 

one. 

pear- 

neers 

» ex- 
rding 

r the 

rela- 
ation a UUs Gs 
roach - 7 
were 
used, 
1 ex- 
affect 
letail. 


paris STAR PORCELAIN Ceramic Engineers 


scale 


0 have developed many types of electrical porcelain to over- © MAKERS OF %& THERMOLAIN 


« ~~ ; - . * LAVOLAIN x VITROLAIN 
pro- come varied and severe conditions of service—with high heat 4 Nu-BLAC +e COMMERCIAL 
estab- resistance, high dielectric and mechanical strength, of low por- ea! ee 
orms. osity and even moisture-proof. When you're running into 


ation- trouble, remember to call ina STAR CERAMIC ENGINEER = PORCE OMPANY 


a Ot) : = 
. i a 
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ore —a man who really knows what it’s all about. 41 Muirhead Ave. 


Trenton, N. J. 
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An Electrical Contact 
is a Precision Device 


Electrical contacts are not mere screws or 
rivets. They are devices to make or break cir- 
cuits, and their performance governs the per- 
formance of the complete product. If any part 
of an electrical product ever needed to be 
engineered, designed and manufactured espe- 
cially for the precise task it has to perform, 


certainly it is the contacts! 


In specifying the correct contacts for a given 
set of conditions, there is no substitute for 
experience, unless it is the selection of a de- 


pendable source of supply. 


Fansteel has manufactured dependable elec- 
trical contacts for more than 25 years, employ- 
ing all recognized materials: tungsten, molyb- 
denum, silver, precious metals, and a number 
of special alloys. Not being bound to a small 
group of materials, Fansteel can make impar- 


tial recommendations. 


You are invited to submit your problem, 
without cost or obligation. Write today for 
Fansteel 


our Technical Information Form. 


Metallurgical Corporation, North Chicago, 


Illinois. 
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able. This was then applied to the model and all parts 
to be plated were made of small aluminum castings 
polished to suit. These included hand wheels, operating 
levers, push button control stations, etc., etc. With such 
a model as this it is possible to photograph it directly 
giving the illusion of a full size machine and the model 
itself may even be used for display to potentionl cus- 
tomers. After the model was completed the machine 
was designed from it by carefully measuring all the 
model dimensions and reproducing them in scale on 
the design drawing. 


D URING the design of the model all operating 
characteristics were considered. Thus, all the con- 
trols were grouped on one side within easy reach of 
the operator so that full control and complete adjust- 
ment for foreseeable conditions were made. Controls 
include push button for starting and stopping the motor, 
adjustments for tightness or looseness of the paper go- 
ing around the package, variable speed motor drive and 
paper control and speed adjustment. A centralized 
hand wheel on the front side of the machine simultane- 
ously changes all of the folding, heating and cooling. 

There are no exposed wires or electrical conduits vis- 
ible in any part of the machine, the side frames being 
cored out to carry the wiring. Certain mechanical re- 
strictions were involved since a refrigerating unit was 
used to seal the packages after the wax paper had been 
heated. A free flow of air was necessary to circulate 
throughout the condenser of the refrigerating unit. A 
chromium plated grill work was provided to accomplish 
this as well as to present a pleasing appearance and this 
was carried over the entire upper guard of the machine 
to permit the wax fumes to pass off freely. This was 
repeated over the driving motor to give free circulation. 

Perhaps it may be worthwhile to summarize briefly 
and state that in my opinion an attractive exterior de- 
sign of a product establishes in the mind of the pros- 
pective buyer that the same quality will be found 
throughout the entire machine. It is part of the sales 
attempt to create a favorable first impression and that 
first impression is often the most important one. Ap- 
pearance bears the same relation to a machine that 
clothes bear to a man and, in a very real sense, subtly 
indicae character. The resulting machine must be 
convincing as a functional mechanism and able to make 
a dramatic appeal to the buyer and user. 


ICE balance of vertical, horizontal and oblique 
lines, as discussed in accompanying text on the 
Wood heavy duty Auto shaver. Collaborating, 


Chas. L. Ricards, chief draftsman. 
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plish 
this *THIS IS THE ROCKER 
thine 

ae ARM ASSEMBLY 
tion. 
iefly Our washer has been selected as standard equipment on the rocker 
r de- 

rOS- 
a arm assemblies of all American Airline Flagships. The rocker arm 
sales 
that 
Ap- 
that 
ubtly adjustment for approximately 85,000 miles before readjustment. 
st be 

make ¢ 


assembly operates about 1,000 times a minute and must stay in 


Positive action of the rocker arm assembly at this point is safe- 


guarded by Everlock washers. Surely, our washer can fit in equally 





well on your job. Send for free samples today. 


THOMPSON BREMER & CO. 
1640 West Hubbard St., Chicago, Illinois 


OTHER WASHERS HAVE BEEN TRIED—NOW EVERLOCKS ARE SPECIFIED 
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Motor Drive Unit 





OPERATED WITH INSTANT, CONVENIENT 
CONTROL AND BELT DRIVE SMOOTHNESS 


HB The Cullman Drive is an individual Electric Motor 
Unit designed to eliminate countershaft and overhead 


belting arrangements formerly used to drive Cone Pulley 
Machines. 


It increases machine efficiency 25%. Any lathe, shaper, 
milling machine, screw machine, or punch press can be 
modernized at surprisingly low cost by the installation of 
the Cullman Drive. It is simple in construction, efficient 
in operation and built for long service. Made in sizes 
for motors ranging from 14 to 714 H.P. 


A 60-day FREE TRIAL, without obligation, will convince 
you of the value of Cullman Drives. 


Write today for full information regarding this 
remarkable Motor Drive Unit now used by many leading 
companies. 


CULLMAN WHEEL CO. 


1328 Altgeld St. CHICAGO, ILL. 


CO-ORDINATED ENGINEERING 


(Continued from p. 112) 





obtaining flexible operation of the machine cycle. 
Through a few simple electrical devices, extreme 
flexibility is made available to the machine operator. 

Electric drives provide the best means of getting 
power to moveable or detachable machine elements. 
Large milling machines now use individual motor 
drives for the milling heads, these direct drives re- 
placing the spline-shaft drives used on earlier machines. 
Electrical control should be mounted on the moving 
member if such a practice will show a simplification 
of the machine wiring or some operating advantages. 
Machine attachments that use electric power may be 
plugged in to outlets as easily as any household ap- 
pliance. For example the rotary magnetic chuck used 
on grinding machines is usually controlled from a 
switch mounted on the bed of the machine. When in 
use, the chuck is plugged in and a flexible cable permits 
relative motion between the headstock which carries 
the chuck and the bed of the machine. This 
flexible means of getting power to the point of ap- 
plication has been successful in many other machines. 

Co-ordinated performance of electric drives should 
provide for the best location of the control elements 
used by the machine operator. For the most part, these 
elements are pushbuttons or lever operated switches. 
They are quite small in size and can be easily located 
at points on the machine convenient to the operator. In 
the mounting of such elements a careful motion study 
should reveal this best location. Ease in wiring should 
receive secondary consideration. Set-up selector 
switches and pushbuttons not frequently used need not 
be placed in prominent positions, but should be reason- 
ably close to the operator. Because of the flexibility 
and compactness of electrical master switches, this type 
of control provides a maximum of convenience. 

The location of main magnetic control panels on a 
machine tool should be determined mainly by wiring 
considerations. Wiring economies can be made through 
careful planning of the location for the electric control 
compartment. For example, moving the control com- 
partment only three feet on a small machine tool meant 
a saving of $10.00 in electric wiring costs. Motors 
on machine tools are ordinarily located for drive con- 
venience. Pushbutton stations are located for control 
convenience. The magnetic control should be located 
to provide the shortest possible connection between 
these other electrical elements. 

Machine designers depend on the advantages of elec- 
tric drives, allowing this important part of the design 
to be the last problem to be taken into consideration. 
At this stage in design, the best solution of the electric 
drive problem may not be possible. Co-ordinated ma- 
chine performance must be reached through a co- 
ordinated design of the electric drive. A very small 
percentage of the design effort on a machine tool can 
be devoted to the careful application of electric drives 
with resultant improvements in machine performance. 
Any increased design cost is more than repaid by sav- 
ings in manufacturing and maintenance costs, but the 
real advantages of this procedure is found in improved 
machine performance out in the field. 
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component parts, inspection of assemblies and labora- 
tory operations where necessary along the production 
line, will not fail to inform himself, and to keep in- 
formed, regarding the performance and all important 
characteristics of the finished job. 








T is here that some of the most surprising attitudes 
are encountered. “I try out every one of our products 
in my own home”, a manufacturer of some domestic 
appliance may say, “and I know it is right”. But his 
wife has a maid who may or may not be a competent 
judge of appliances and yet her verdict may be an im- 
portant element in the reports to this executive regard- 
ing the operation of his product in his own home. If 
he gives the matter his personal attention you may 
be sure that the device will not be subjected to the 
almost unimaginable abuses that are sometimes en- 
countered where intelligent supervision is lacking. 
Again he may be basing his judgment upon the trial of 
only one or a very few specimens in his home, whereas 
| his product may be distributed in tens of thousands, 
going to various climates, used by people of many races 
and of many levels of intelligence, subject to many 
unforeseen variations in operating conditions. 

“But there can’t be anything seriously wrong with 
my product”, says another manufacturer, “because if 
there were, my servicing department records would 
show it;”’ and all the while purchasers of his devices 
may be discarding them, without servicing. Or some 
designer still unknown to fame may be working over a 






Application of a Garlock 
Metric O. D. KLOZURE 
to double row ball bearing 
in a compressor. 





PATENTED 


The Garlock KLOZURE 


keeps dust, dirt and water 


out of the bearing . . . \ drafting table, developing the thing that will make this 
keeps oil and grease in. manufacturer’s entire plant as obsolete as the dodo, 
The KLOZURE sealing ring is made of an exclusive because the deficiencies in his product are such as to 
Garlock compound which resists oil and water at encourage others to supplant it with better ORES. 

: high or low temperatures. It is dense, grainless, tough So, if one would know his product in its entirety, 


good, bad and fair, he will take every reasonable op- 
portunity to have it appraised by others, and particularly 
in comparison with competing products. This does not 
mean merely collecting statistics of use, or expressions 
of upinions by users. These may be important, but so 


and resilient . . . does not become soft and flabby in 
service. Complete range of sizes. Write for catalog! 















THE GARLOCK too are engineering evaluations. Few products are 
0 D 6 PACKING CO. made today for which someone, somewhere, has not ' t 
METRIC owe PALMYRA, written specifications or test procedures or which have 
ovide an oil seal that fits NEW YORK not been subjected to some kind of engineering test ) 
~ a ame housing bore that In Canada: The or analysis. The earnest manufacturer will utilize all 5 
pene ball and roller bearings Garlock Packing Co. such, not once, but continuously. He will have on his 
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anufactures : 
KLOZU RES with Metric mae 
The usage of Metric oO.D. os : 
ZURES frequently —— 

rable saving 


of Canada Ltd. 


: : sia , | 
Stentnek: ten. desk the results of technically significant comparisons 


between his product and others. He will use the un- 

prejudiced viewpoint of the independent laboratory. 

There is no royal road to a complete understanding 

of one’s own product. Organization, engineering and 

capital must be supplemented by continual checks and 

double checks, inspections, tests, comparisons, studies 

and analyses. Nothing else is quite so effective in 

| giving the sales force that self-assurance that goes with 

the knowledge of superiority in what one is selling and 

| nothing else can possibly give the earnest executive 
| 


tric O.D.’s, Garlock 


made a line of 
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machin- 
osts. Also cuts 
1 time. Write 


conside 
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down 
for further details. 
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quite as much reason for pride in his own product. 

If constant vigilance is the price of freedom it is no 
less the cost one must pay if he really desires that satis- 
faction of having produced something he knows is good. 
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Micro Switch built 
into a sealed metal ! 
housing for pre- iy wouTUNe 
Cision service in 
tough spots. Cam 







actuated. 


Micro Switch with plunger 
used as a door switch. 









Micro Switch with 
regular plunger 
operated by 
bellows ther- 
mostat. 


Micro Switch with =” 
snap spring actu- 


ator operated by cam. 


Reset Button 






Micro Switch with 
special plunger as an 
adjustable thickness de- 
tector. 





Micro Switch with 


— snap spring actuator used as 
a break indicator. 





ICRO (MS, SWITCH 


If you use time, temperature, pressure, weight, 


relay, or solenoid controlled devices or fractional 


H. P. motors in the manufacture of your product, you 
can apply the Micro Switch to advantage. It is now 
used on products in this partial list of classifications. 


CONTROLS 


Air Conditioning___ Blower 
and Draft__Boiler__Cycle 
Circuit__Damper Regulators 
Electric Furnace__Mag- 
netic__Pressure__Test__ 
Gate Control__Relays__ Sig- 
nals__Interlocks__ 


INSTRUMENTS 
Flow Meters__Fuel Indica- 
tors__Fuel Tank Level Testers 
—__ Humidistats___Electrom- 
eters__ RPM Indicators__ 
Tickers__X-Ray Timing De- 
vices__ 


THERMOSTATIC DEVICES 


Incubators__ Brooders__ In- 
dicating ___ Industrial ___ Oven 
—__Room__ 


MACHINES & MACHINE TOOLS 


Coin Operated__ Automatic 
Hobbing__ Honing__Hy- 
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draulic Presses__Automatic 
Gauging__ Bottling___ Count- 
ing and measuring __ Cutting 
—__Die Sinking Drilling __ 
Tapping_Lathes__ Auto- 
matic Screw__Milling__ 
Riveting__ Packaging __ 
Rubber Working__ Printing 
__Textile__Welding__ 


SAFETY DEVICES 


Burglar Alarms__ Recorders 
__Oil Burners__Stop Light 
Systems__Trafiic Signals__ 
Transformer Protection__ 


MISCELLANEOUS 


AnnunciatorSystems___Count- 
ing Devices__ Direction Indi- 
cators__Daters and Printers 
___Flashers___ Cameras __ Oil 
Regulators__Phonographs 
__ScalePivots__ Scale Weight 
Printer__Steaming Devices 
__ Animated Displays__ 









A compact, sensitive, light weight snap action switch 
that is only 1',” long, 7%” high and 3/,” deep, and weighs 
only 1 ounce—operates precisely on small energy, small 
movement and small force at speeds as high as 600 times a 
minute. ... It is rugged, resists vibration, needs no leveling, 
endures millions of operations. . . . It has a conservative 
rating of 10 amperes at 125 volts A.C.; 5 amperes, at 250 
volts A.C.; 3 amperes, 460 volts A.C.; 2 amperes, 600 volts 
A.C.; and is adaptable to loads of Y, H. P., 115 to 460 volts; 
1200 watts, 115 to 600 volts. It is listed by the Underwriters’ 
Laboratories and the Hydro-Electric Power Commission 
of Ontario. . . . If your problem involves any of the oper- 
ating factors; or your product is similar to those listed on 


the left, we will be pleased to work with you. 


MICRO (4S, SWITCH 


MANUFACTURED IN FREEPORT, ILLINOIS BY 


MICRO SWITCH CORPORATION 
New York Chicago Boston 
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IN MOTOR ENGINEERING . . . 


Baldor leads again. 


First, with STREAMCOOLED design. 
Now — with GLASS insulation. 


The STREAMCOOLED design assures 
safe operating temperatures in Tele 
lighter weight motors without sacrificing 
eTTieltuleite Mol Me lito] -y1 Lh 





CICTM ETI CiteuM:hiM: tem ike tailed 
against the hazards of ordinary insula- 
tion, and operates safely at ‘75° C. tem- 
perature rise—making even more com- 
pact motors practical. 


Ask for STREAMCOOLED MOTOR 
Bulletin No. 200 for full information. 








BALDOR ELECTRIC CO. + ST. LOUIS 















Whats Going ln- 


HEAVY DEMAND FOR MACHINE TOOLS 


Manufacturers of machine tools are experiencing a substantial 
pickup in the volume of orders. This became emphasized in 
early September bookings. More than half these orders origi- 
nated abroad but a survey of machine tool companies indicates 
that the domestic demand, which has come from heavy industry, 
has risen also and this source of orders is expected to keep the 
business operating at a high rate of production for some time 
to come. During August machine tool users held back poten- 
tial orders pending the outcome of the European crisis but 
since the actual outbreak of hostilities, machine tool makers 
are stepping up production, in some cases to capacity, to meet 
the heavy inflow of orders. 

One of the largest volumes of orders ever booked in a cor- 
responding period of time has been obtained by the Monarch 
Machine Tool Company which has increased its work-week to 
50 hours and since September 1 has added 30 employees to its 
staff. National Acme Company has added a third shift of about 
600 and is now working 24 hours daily, five days a week. 

Machine Tool Show Cancelled. Due to the outbreak of 
the war in Europe, members of the National Machine Tool 
Builders Association have decided to postpone indefinitely the 
machine tool show and which were to be held in 
Cleveland, October 4-13. President Wendell E. Whipp, in 
making the announcement, declared: “The members of the 
association feel that the greatest contribution the industry can 
make to the welfare of the nation at this time is to concen- 
trate their entire efforts on the production of the greatest 
possible number of machine tools.” 





congress, 


UNION CARBIDE ACQUIRES BAKELITE 


Under an agreement approved by the board of directors of 
the Union Carbide and Carbon Corporation, all assets of the 
Bakelite Corporation have been acquired by the former cor- 
poration, effective upon ratification by Bakelite stockholders. 
Coordination of technical knowledge, research, production 
methods and distribution facilities of these two organizations 
will result in the improvement of existing products, the de- 
velopment of new plastics and other chemical compounds, and 
the discovery of new uses for such materials. Bakelite has been 
active in the manufacture and distribution of thermo-setting 
plastics, principally of phenolic types. As a producer of raw 
materials needed for making plastics, Union Carbide is taking 
a natural step in the diversification of its synthetic organic 
chemical business through the addition of Bakelite products. 


NISA STARTS CERTIFICATION PLAN 


Numerous National Industrial Service Association members 
have subscribed to a certification plan whereupon they agree 
to maintain definite standards of practice governing the quality 
of their repair work. Suitable insignia and promotional ma- 
terial will be used to publicize their adherence to these new 
standards. A national certification board consisting of seven 
members is acting as a governing agency. Any member of the 
association may receive certification by qualifying under the 
established standards and payment of a registration fee. 


HOUSING CENSUS TO INCLUDE RADIO DATA 


Through cooperation of the federal housing census, Radio 
Manufacturers Association, National Association of Broadcast- 
ers and other industrial organizations, radio ownership statis- 
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ready to help solve 
your unusual 
problems 
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Sheets, Tapes and Wrappers for coil and slot 
insulation. Carefully selected mica films, well 
lapped, faced on one or both sides with paper, 
cloth or silk. Also Micanite Heater Plate. 


Laminated Bakelite fabricated sheets, rods anc 
tubes, combining unusual mechanical and dielec- 
tric strength. Made in all shapes and thicknesses 
—punched and machined to micrometer accuracy || 
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uality 
1 ma- e ee oe 
» new Varnished cloth in convenient tape rolls pro- 
seven vides a dependable insulation for cables, coils, 
of the joint work, etc. Straight cut or seamless bias. 
r the Stock width %” or 1”; rolls 36 or 72 yards. 


= tt 


“Glyptal”-bonded mica commutator insulation | 
in sheets or segments to your own specifications | 
Rings molded, tubes rolled and specialties fur'| 
nished to blue prints. 


Write for complete information and samples on these MICA IN SU LATOR COMPANY 


materials or the wide variety of other insulating specialties 
Radio described in our latest Price Bulletin No. 115—just off 


\deast- the press. 
statis- 


200 Varick St., New York; 542 So. Dearborn St., Chicago; 1276 West 3rd St., 
Cleveland. Branches at: Birmingham, Boston, Cincinnati, Los Angeles, San 


Francisco, Seattle. Canada: Montreal, Toronto. 








Cicformed 


FOR PERFECTION 


Perhaps you never have seen plastic parts 
actually molded. That's why we show you above 
the preforms that precede the actual molding oper- 


ations together with the finished parts. 


The right shape and amount of molding 
compound insures economical manufacturing. Too 
little causes ‘‘shorts’’ or unfilled pieces that are 
rejected. Too much causes excessive fins that raise 


finishing costs. 


That's why Au- 
burn’s more than 60 years 
of experience applied to 
such details gives you the 


most for your money. A 





trial order will show you 


just what that means to Socket, molded by Auburn in one 


piece with undercut inside ‘'L"' shaped 
slots, threaded base and screw inserts. 


you. 


Established 1876 







MOLDED PLASTICS DIVISION OF 
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tics may be secured under a new national census of housins 
authorized by the last with an appropriation 
$8,000,000, although the decennial and general population cens 
»f 1940 will be limited. 


Congress 


GENERAL PLASTICS CHANGES NAME 


1926, General Plastics, Inc., manufacturer 

phenolic resins and hot-press molding compounds, has _ bee: 
consolidated into a new company to he known as Durez Plas 
tics & Chemicals, Inc. There will be no change in the man 
agement. The corporation started operation on September 
under its new name which incorporates the trade name “Durez 


under which General Plastics’ products have been sold. 


Organized in 


G.E. ERECTS NEW BROADCAST STATION 


Construction of a new broadcast station in Schenectady that 
will operate on the recently announced frequency modulatio1 
system developed by Major Edwin H. Armstrong is now under 
way by General Electric. The transmitter will be located in 
the building housing General Electric’s television transmitter 
12 miles from Schenectady. Five channels have been set aside 
by the Federal Communications Commission for use exclusively 
by frequency modulated stations, thus making room for many 
new stations since the characteristics of the new system result 
in the elimination of interference between stations. 


CONSTRUCTION CONTRACTS AHEAD OF 1938 


Construction contract volume in August increased substantially 
over both June and July, according to the F. W. Dodge Cor- 
poration, and the total for the 37 Eastern states virtually 
equalled the figure for August 1938, in spite of the current 
tapering of the public works program. During the first eight 


months this year, total contracts awarded represented a 26 per 
cent increase over the same period last year and the highest 
total since 1931. 

Residential contracts awarded in August increased 28 per 
cent over August 1938 and reached the highest monthly total 







MEETINGS AHEAD 


Oct. 5-6. American Society of Tool Engineers. 
Semi-annual meeting, Cleveland, Ohio. Ford R. Lamb, 
2567 W. Grand Blvd., Detroit, Mich. 

Oct. 9-12. National Electrical Contractors As- 
sociation. Philadelphia, Pa. L. W. Davis, 420 Lexing- 
ton Ave., New York, N. Y. 

Oct. 11-13. American Institute of Electrical En- 
gineers. Middle eastern district meeting, Scranton, Pa. 
H. H. Henline, 33 W. 39th St., New York, N. Y. 

Oct. 16-18. American Gear Manufacturers Asso- 
ciation. Semi-annual meeting, St. Joseph, Mich. J. C. 
McQuiston, 602 Shields Bldg., Wilkinsburg, Pa. 

Oct. 16-20. National Safety Congress and Exposi- 
tion. Annual meeting, Atlantic City, N. J. W. H. 
Cameron, 20 N. Wacker Drive, Chicago, III. 

Oct. 17-19. National Electrical Wholesalers As- 
sociation. Semi-annual meeting, Cincinnati, Ohio. E. 
Donald Tolles, 165 Broadway, New York, N. Y. 

Oct. 18-20. Fourth Annual Porcelain Enamel In- 
stitute Forum. Columbus, Ohio. Frank E. Hodek, 
Jr., 612 N. Michigan Ave., Chicago, III. 

Oct. 19-20. Packaging Institute, Inc. First annual 
meeting, Chicago, Ill. H. L. Stratton, 342 Madison Ave., 
New York, N. Y. 

Oct. 23-27. National Electrical Manufacturers 
Association. Annual meeting, Chicago, Ill. W. J. 
Donald, 155 E. 44th St.,. New York, N. Y. 

Oct. 23-27. National Metal Congress and Exposi- 
tion. 20th annual meeting, Chicago, Ill. W. H. Eisen- 
man, 7016 Euclid Ave., Cleveland, Ohio. 

Oct. 30-31. American Society of Heating and 
Ventilating Engineers. Fall meeting, Atlanta, Ga. 
A. V. Hutchinson, 51 Madison Ave., New York, N. Y. 
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Typical Savings Made ™ 


Possible by Standard 
IRC RESISTORS 







_ These resistors, produced 
eee aa inlarge 
R 


samen — ye’ Ask 


uplicated or bettered the . | 
Se of units made 


y electrical manufacturers 
themselves — resulting in 
savings as high as 50%. oO poi 1] 


Specialists, manufacturing many 
variations of a product, and supplying 
coating ‘of this sturdy é many different markets, usually have 
tended. by almost three : the answer to design problems. IRC, 
equipment in het. humid = as the leading manufacturer of many i 
; kinds, types and sizes of fixed and vari- \ 
able resistors, and as the only manu- | 
facturer of certain types, has fulfilled 
this function for resistor users. 
With quality and dependability a 
prime consideration, IRC engineers are 
constantly supplying an engineering 
service of inestimable value to manu- 
facturers of original equipment. This 
service, backed by an efficient organi- 
zation selling quality products at com- 
petitive prices, is at your service. 
Ask IRC! 


INTERNATIONAL RESISTANCE CO. 
405 North Broad Street, Philadelphia, Penna. 


6 ie 


This standard IRC 20-watt FIXED and VARIABLE 


wire wound has insulated ae 

leads applied during proc- 

essing. also special : : P 

brackets, thus eliminating . 

soldering and mounting on =_ : : 
the production line. _ 
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A saving in both space 
and weight, with tempera- 
ture rise reduction of 50% 
was made possible by this 
IRC 25-watt All-Metal 
Rheostat on an_ aircraft 
installation. 
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since October 1929 with the exception of May this year. The 
cumulative total of residential building for the first eight 
months of this year is the highest of any comparable period 
since 1929 and is 50 per cent greater than the total for the 
same months of 1938. 


ECONOMICS APPLIED TO ENGINEERING 


Making abstract economic principles work by applying them 
to the technical problems encountered in various branches of 
industry by both junior and more fully advanced engineers is 
the objective of a recent book by Bernard Lester who has been 
associated for many years with Westinghouse Electric & Mfg. 
Co. Mr. Lester endeavors to orient and correlate for the 
reader those many intricate problems encountered in industrial 
organization, standardization, costing, statistical and account- 
ing methods, specific problems of development, production and 
purchasing, as well as the market for technical products, the 
functions of organized selling, price and pricing policies, and 
the status of the engineer as a citizen and as an element in the 
economic and the public relations of industry. Published by 
John Wiley & Sons, Inc. 


LABORATORIES DISCUSS PUBLIC APPROVALS 


Executives of leading independent laboratories, members of the 
American Council of Commercial Laboratories, who met in 
New York recently for a two-day session gave notable con- 
sideration to the principles of valid certification and insistence 
upon correct representations of reports. They feel that stand- 
ards should be in the public interest and available to interested 
parties and that products should be certified only after inde- 
pendent sampling and testing of a continuing nature. Aware 
of the growing interest in public certifications and the critical 
attitude which has arisen in this connection, these commercial 
laboratories have observed that such criticism is part of an 
endeavor to insure that public certification shall be really sig- 
nificant and of value to the public for guidance. With this 
object in view they are redoubling precautions to avoid mis- 
representation of their findings in publicity. 
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Tests being conducted on electrical appliances at the General 
Electric exhibit in the New York World’s Fair have a dual 2 


* G.E. ANALYZES CONSUMER PREFERENCES | 
/ 























view 0 = purpose to translate consumer buying preferences into terms nh olt. 
aring, whe of actual merchandise and to enable the selling and advertising red wil 
e . > ‘ ‘ , preatee , 
- ter agencies to make use of tested facts. A typical example of cal oil is Ph 
Leroy let {rift, 1 
Add 2 - treated 
. ment. The oe jose 
squip : ’ d 
a . sold sing}y 
sizesS~~ 
, 
yEGETAt 
stable, ox 
with vege 
prittle, 
this kind of activity was a test on electric irons. Six irons, 
one General Electric and five of competitive make, were placed 
side by side on a stand with the manufacturers’ names con- 
cealed and designated only by letters. Primary object was to 
determine the most popular iron shape but information on 
such factors as the location of a heat control dial, pilot light, ro 
. the 
plastic vs. wooden handle, thumb rest, button nooks, and phy 
permanent or detachable cords was obtained at the same time. - 
Similar surveys have been conducted with toasters, roasters bi 
and household mixers to determine color and design preter- 
ences. Facts thus obtained from a cross-section of the buying 
public are analyzed and presented to the company’s styling 
— 


and marketing men. 
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ENERGY OUTPUT RISE CONTINUES 


For the week ending September 16 production of electricit 
by the electric light and power industry was 2,444,371,000 kw 
hr. as compared with 2,214,775,000 kw.-hr. in the comparab 
week of 1938, a gain of 10.4 per cent, and 2,289,960,000 kw.-h: 
in the preceding week, a gain of 6.7 per cent. Statistics give 
out by the Edison Electric Institute indicate an output of 11 
813,930,000 kw.-hr. in the five weeks ending September 1¢ 
against 10,684,663,000 kw.-hr. in the corresponding weeks 
1938, up 10.5 per cent. 





ABOUT PEOPLE YOU KNOW— 


Charles R. D’Olive has been appointed manager of the 
Stewart-Warner household appliance division. Formerly con 
PRECISION DRAWN WIRE nected with this company as manager of the refrigerator di 

vision, Mr. D’Olive returns from the Crosley Corporation 

ENAMELED COPPER where he has been vice president in charge of the refrigerator 

ENAMELED IRON division. J. F. Ditzell, appliance sales manager at Stewart- 
Warner, has resigned. 
ENAMELED ALLOY 8 
M Perry S. Strang has been appointed manager of the newly 
ENN fae created lighting division of Wiremold Company. 


John J. Noble, associated with the Vulcanized Rubber 
COTTON COVERED Company for 26 years, has been appointed vice president and 
CELANESE COVERED | sales manager. Prescott Beach has been named secretary) 

GLASS FIBRE COVERED and assistant sales manager. 

TWISTED MULTIPLES R. B. Nichols has been elected secretary of Bantam Bear- 

PARALLEL MULTIPLES ings Corporation and will continue as sales manager. 

LITZENDRAHT Avery C. Adams succeeds C. V. McKaig as vice president 
in charge of sales, U. S. Steel Corporation of Delaware. Mr. 
| ; McKaig becomes assistant to the president. 

Insulations in any combina- John S. Bartek, previously chief engineer of Modern Tool 

: tion. Manufactured to Nema , Works, has been added to the engineering staff of the Pioneer 

or Customer Specifications. Engineering & Mfg. Company. 

G. P. Airhart of the engineering department at the Pitts- 
burgh office of General Electric has been appointed engineer 


® | 4 ST E D D | * : $ | 0 k : 3 at the Baltimore office. 


Hudson Wire Co., Manly E. Lord succeeds Neil Currie, Jr., as manager of 
the Fort Wayne works of the General Electric Company. Mr. 
Currie has been named assistant to the vice president in charge 
of manufacturing. 

R. Carson Dalzell has been appointed technical advisor to 
the Baltimore division of Revere Copper and Brass, Inc. 

Victor O. Allen, formerly associated with the Radio Cor- 
poration as consulting and research engineer, has been named 
technical director of the Wilbur B. Driver Company. 

Frederic M. Darner has been promoted to assistant engi- 
neer of Republic Steel Corporation. He was previously chief 
engineer of Steel & Tubes, Inc. 

E. W. Dany has been made chief engineer of Ferro Enamel 
Corporation. 





WINSTED, CONN. 


EMBARGO RESTRICTS WAR MATERIALS ONLY , ms 


When the arms embargo section of the neutrality act was in- 
voked by President Roosevelt, banning the export of arms, 
ammunition, ships and aircraft to a belligerent, or shipment 
to a neutral country for trans-shipment to a belligerent, no 
direct effect upon the activities of makers of electrically ener- 
gized products was involved. The official listing of prohibited 
manufactured products and materials does not include any 
except war materials. 


PORCELAIN ENAMELERS MEET OCT. 18-20 


Program features planned for the Fourth Annual Porcelain 
Enamel Institute Forum to be held October 18-20 at Ohio State 
University, Columbus, include the introduction of three sym- 
posiums on outstanding subjects. Departing from the usual 
procedure calling for presentation of set papers, the forum 
committee feels that the symposium idea, with several con- 
tributors to the subject, will assure the expression of a variety 
of views and the fullest possible interchange of experience and 
opinion. In addition to the general sessions, the groups special- 
izing in architectural enameling, cast iron work, sheet iro! 
and hollow-ware will meet separately. Notable among _ thos« 
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manufacturers 


To supply unit heaters for either 110 or 220-volt circuits, and 
for single, dual or multi-speeds, formerly required three to 


six different motors in any rating. 


Today ONE Westinghouse motor serves for all six combi- 
nations of speed and voltage. Manufacturing is made easier. 
Inventory problems for both maker and dealers are immensely 
simplified. 

Motors for fans and heaters may not meet your needs. 
What Westinghouse has done in building motors that build 
profits on unit heaters, however, it also can do —and has 
done — for other products. Why not check on newest West- 


inghouse developments? Mail the coupon for latest literature. 


A Sante) elie 
Small Motors 
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WESTINGHOUSE 
ELECTRIC 


ES THE PLACE OF SIX 


aenil dealers! 


OTHER WESTINGHOUSE FAN 
AND UNIT HEATER MOTORS 


SHADED POLE 


Simple, low cost mo- 
tors for fans and unit 
heaters. Two and 3- 
speed control optional, 
1/125 to 1/30 hp. 


SPLIT PHASE 


Low cost, general pur- 
pose motors. Built in 
single and two-speed 
designs for direct con- 
nected belted blowers. 
1/20 to 4 hp. 


BELT TIGHTENING 
BASE 
Available for either 
split phase or capa- 
citor motors. Adjusts 
belt tension to load. 

























































yr Torque Motors can be stalled for any length 
of time to suit the work cycle for which they 


are wound and not burn out or even over-heat. 


They are employed to release brakes and hold them 
off—open and close valves—open doors and gates— 
clamp machine parts—operate clutches—or do any 
job a solenoid or power cylinder can do. 


Ohio Torque Motors are silent; made for any power 
from 1 inch-ounce to 64 inch-pounds; and to operate 


on one- two- or three-phase A. C., or up to 250 
volts D. C. 


What is your problem? 







THE OHIO ELECTRIC 


MANUFACTURING CO. 
5905 Maurice Ave., Cleveland, O. 


OHIO MOTORS 





scheduled to speak at the various sessions are: E. C. Aydelott 
Benjamin Electric Mfg. Co.; G. W. Dykstra, Kelvinator Corp. : 
M. H. Whitehead, National Enameling & Stamping Co.; L. A 
Lange, Chicago Vitreous Enamel Product Co.; R. F. Bisbee, 
Westinghouse Electric & Mfg. Co.; and F. E. Hodek, Jr., 
General Porcelain Enameling & Mfg. Co. 


NEW PLANTS, EXPANSIONS 


Erwood Sound Equipment Company has been organized 
at 224 W. Huron St., Chicago, to specialize in sound equip- 
ment only. John Erwood is president and will have active 
charge of sales work. Joseph Erwood, vice president, is in 
charge of engineering. 

Endurette Corp. of America, manufacturers of coated 
fabrics and papers, varnishes, oils, compounds, etc., for use 
in the electrical and other industrial fields, has announced the 
opening of a new plant at Cliffwood, N. J. 

Allis-Chalmers Mfg. Company has announced the estab- 
lishment of branch offices in Louisville, Ky., and LaPorte, Ind. 


ANALYZES DISTRIBUTION PROCESSES 


Under the title “Does Distribution Cost Too Much?” the com- 
mittee on distribution of the Twentieth Century Fund, under 
the chairmanship of Willard L. Thorp, has prepared a current 
survey which examines the changing role of distribution in the 
American economic system and seeks to find out how much 
distribution costs, what services it provides and where the 
consumer’s dollar goes. Both research data and the program 
of action are included in the book which is priced at $3.50. 
Published by the Twentieth Century Fund, 


PRODUCT SALES MOUNT FURTHER 


Washing Machines. Factory shipments of household 
washers continued their advance in July over the same month 
in the previous year, totaling 104,817 compared to 74,016, an 
increase of 41.6 per cent. Figures reported by the American 
Washer and Ironer Manufacturers Association showed a de- 
cline of 12.7 per cent from the June 1939 shipments of 120,076. 
In the first seven months this year 838,877 washers were ship- 
ped, 36.2 per cent over the 615,917 last year. 

Ironers. July shipments totaled 7,741, a drop of 3 per cent 
from July 1938, and up 7.2 per cent from the 7,216 shipments 
in June. Shipments so far this year amounted to 60,268, an 
increase of 1.5 per cent over the same period last year. 

Vacuum Cleaners. Sales for July totaled 76,689 units 
compared with 68,655 a year ago, an increase of 11.7 per cent, 
and 99,674 in June, a decline of 23 per cent. According to the 
Vacuum Cleaner Manufacturers Association, sales through 
July this year aggregated 782,942, 4.6 per cent over the 747,838 
reported in the same period of 1938. 

Refrigerators. Domestic household units sold during July 
amounted to 152,726 in comparison with 82,825 in July 1938, 
an increase of 84.3 per cent, but were 38.9 per cent below the 
250,045 June sales according to the National Electrical Manu- 
facturers Association. Sales for the first seven months this 
year were 56.1 per cent above the like period last year, totaling 
1,468,516 against 940,507. 


A.S.1.M. TO ISSUE STANDARDS TRIENNIALLY 


Important modifications are to be made, according to an an- 
nouncement from the headquarters of the American Society for 
Testing Materials, in the methods of publishing the society's 
standard specifications and tests due to the growth of A. S. T. 
M. standardization work. Effective November 1939, the major 
change will be to combine the book of standards (issued tri- 
ennially) and the book of tentative standards (issued annually ) 
in one triennial publication divided into three parts: metals, 
non-metallic materials—constructional, and non-metallic ma- 
terials—general. In the two years between triennial publica- 
tion of the new book, supplements to each of the three parts 
will be issued, containing revisions and new or revised stand- 
ards and tentative standards for that year. Publication of the 
annual book of tentative standards will be discontinued. 
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PLASTICS 


Manufacturers who select Richardson as their source of supply 
for plastics enjoy many advantages. Chief among these are the 
precision qualities of INSUROK. Constant in physical, chemical 
and dielectric properties, INSUROK is the preferred plastic 
wherever complete dependability and superior performance are 
sought. It is available in sheets, rods and tubes for fabrication 
in your plant, or in fully finished parts for assembly. Richardson 
technicians are ready to cooperate in any problem of design 
and manufacture involving the use of plastics. 


MOLDED 
AND 
LAMINATED 


The RICHARDSON COMPANY 


Melrose Park, (Chicago) III. Founded 1858 Lockland, (Cincinnati) Ohio 
New Brunswick, N. J PESTelt tat yeroliC Mme bile] 
Detroit Office: 4-252 G. M. Building, Phone Madison 9386 
New York Office: 75 West Street, Phone Whitehall 4-4487 
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OT cceas TRANSMISSION is the ‘bug-a-boo” that is weakening buildings, causing 
excessive repair bills due to premature wearing of moving parts in machinery and effect- 


ing operators’ nerves through the actual vibration and noise it sets up. 


Felters engineers, working in the research laboratory and in a wide field of actual 

experience in installing Felters Certified Unisorb* on a great many different types of 

machinery, have found that Unisorb, installed under machinery, is extremely effective in 

correcting vibration transmission. Easy to install without ripped up floors or hold down 

bolts, Unisorb is extremely economical and long-lived. ™ 
Send for our illustrated booklet on different types of installations we have made. It 


may solve the vibration problem for you. 









he Made by 
FELTERS COMPANY INC. 
Tested under the super si on of 


our own Saboratory 


[ LOOK FOR THIS LABEL | 





THE FELTERS COMPANY, INCORPORATED 


210 SOUTH STREET, DEPT. EM . . BOSTON, MASSACHUSETTS 


OFFICES. New York, Philadelphia, Chicago, Detroit, St. Louis SALES REPRESENTATIVES: Dallas, Los Angeles, Louisville 
MILLS: Johnson City, New York « Millbury, Massachusetts ¢ Jackson, Michigan 


* Reg. U. S. Pat. Office 
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Hiunpreps of manufacturers have found in 
Mallory Non-ferrous Alloys, a definite solution 
of their design and functional problems. Mallory 
3, 22, 53, 73, 100, 333 Metals and Elkon 
Bronze, offer individually or in combination the 
very properties most frequently sought in non- 
ferrous metals. 

Electrical conductivity, thermal conductivity, 
high tensile strength, hardness, high yield point, 
fatigue resistance, corrosion resistance, non- 
magnetic properties, machinability, resistance 
to abrasion, resistance to arcing, toughness, 
ductility, weldability and hot or cold work- 
ability. All of these are the desirable qualities 
which may be found combined in one or the 
other Mallory Alloys. 

Mallory’s metallurgists are available without 
obligation at all times. They will gladly help 
you in selecting the one alloy best suited to 
your physical and electrical needs. 

Mallory also makes electrical contacts for 
every service. Years of research on all contact 
materials qualifies Mallory to impartially rec- 
ommend the correct contact for any electrical 
or mechanical condition. 


P.R. MALLORY & CO., Inc., Indianapolis, Indiana 
Cable Address—Pelmallo 


P.R. MALLORY & CO. inc. 


go 


wl 


g 193 FIFTH ANNUAL PRODUCT DESIGN NUMBER 
























IT’S NOT YOUR PRODUCT— 


\\\.' 77-7. [t's your control device; 


We find we can’t depend on it 


7, 
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pens every @o 
day, and it’s eu 
a shame too, ad 
considering the care 
with which manufac- 7" 
turers, today, study their @ li 
product. @ 2 
Don’t let this happen to you— » i 
send for Dunco’s new catalog 
giving full information on * 
STRUTHERS DUNN, INC. 
138 N. Juniper St. Philadelphia, Pa. 
TAILOR MADE 
RELAYS - TIMERS - THERMOSTATS 
and find out why they are so dependable 
DA 
Wr 
pra 
var 
MEANS DEPENDABILITY ” 
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Some of the Outstanding Advantages of 
mé W 
DUART WRINKLE ENAMELS 


@ all colors available, including white, pastels, clear 
@ applicable to all metals and many other materials 
@ one coat completely covers surface defects 

@ any pattern, from very fine to very coarse 

@ one hour bake, at low or medium heats 

@ uniform patterns, without “‘fish eyes” 

@ slow or quick drying, as desired 

@ easily touched up and patched 

@ light in body, easily sprayed 

@ 200 square feet per gallon 

@ hard, long wearing finish 


@ corrosion resistant 


Mé&W Duart Wrinkle 
Enamels are durable, 
attractive and 
economical. 


DATA FOR THE PRACTICAL FINISHER — The new Duart 
Wrinkle Enamel Data Bulletin contains the information that the 
practical finisher wants: colors, use of bronze powders, grades for 


various structures, baking schedules, spraying conditions, touching 
up and patching, etc., etc. 


SEND FOR YOUR COPY 


Mads and Waldattin Co-Newatk U-9. 


Bronch Offices and Warehouses . . . 1336 Washington Blvd., Chicago . . . 1228 W. Pico Blvd., Los Angeles 
Established 1876 — Producers of Lacquers and other Industrial Finishing Materials 












You'll live all day with metal or metal things that Scovill 
makes. There may be a half dozen or more in your bed- 
room — parts of the clock, the table lamp and the bed- 
side radio. They are in your razor, your plumbing, the 
toaster on your breakfast table, your car, your office- 
building elevator, your secretary's typewriter. 


For thousands of small metal articles are made to order 
by Scovill as special products for sale only to manu- 
facturers whose names appear on the products. 


Many of them may be supplied by Scovill as “staple” 
goods — brass, bronze, or nickel silver — in sheet, rod, 
wire, or tubing . . . screw products . . . a wide variety of 
plumbers’ brass goods ... and so on. But often they are 
made to meet the individual requirements of the 


customer. 


| Sy |_SCOvILL 
| Afasters of Atetal 
Boston, 













aan 





Small Articles 


Many manufacturing concerns come to Scovill for their 
metal parts, rather than produce the items themselves. 
Scovill’s engineering talent, and the variety and quantity 
of Scovill equipment frequently permit either a more 
satisfactory cost or a product betterment. 


Use Scovill’s products — and Scovill’s facilities — to 
provide metal parts quicker, better, and possibly more 
economically. Many of America’s leading manufacturers 
do — and find it highly profitable. 


More facts about Scovill’s astonishing breadth of craft. 
Address 65 Mill Street, Waterbury, Connecticut. 


MANUFACTURING 


WATERBURY, CONNECTICUT 


Providence, New York, Philadelphia, Lynchburg, Va., Syracuse, Pittsburgh, Detroit, 


COMPANY 





Chicago, Cincinnati, San Francisco, Los Angeles. IN CANADA: 334 King St., East, Toronto, Ontario 
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Send for FREE Portfolio 
You'll get plenty of ideas from “IDEAS 
for Corrugated Shipping Boxes.” De- 
scribes notable successes in the field 
of packaging. Free for the asking. 


TWO WAYS YOUR SHIPPING 
BOX CAN MOVE MERCHANDISE 


Do you know your shipping box can become a master 
salesman? With a staff of creative artists, designers and 
engineers, H & D offers you a shipping box that protects 
your product in transit, advertises it throughout distribu- 
tion, displays it in the retail store, attracts attention, 
increases sales. Yes, it’s a big order for a shipping box, but 
hundreds of manufacturers are receiving these services 
every day. Better investigate. Ask for free booklet. 


THE HINDE & DAUCH PAPER COMPANY 
3907 Decatur Street, Sandusky, Ohio 


Factories in Principal Cities 


HINDE 2 DAULE EES 
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Savings in assembly time with Phillips 
Screws... offset many times the difference 
in the price. 


Driving is easier and safer. The Phillips 
Screw clings to the driver. This saves time 
formerly wasted when driving slotted 
screws in an awkward position. Driving is 
faster because the driver can’t slip out of 
the recess; spiral and power drivers are safe 
to use. 


AVERAGE 50% SAVING IN ASSEMBLY COST 


Phillips Recessed Head Screws are the 

modern, economical fastening method 

. . . Used in those plants where every 
advantage is taken of cost-saving ideas. 
Write today to one of the firms below 

for further information regarding 

tighter assemblies, freedom from burrs 

and split heads, improved appear- *) 
ance, etc. 


Yy 


. = 


SF recessed head screws 









PHILLIPS & 


MACHINE BCR SHEET — SCREWS woop _e stove BOLTS 
U. S. Patents on _— and Meth« 2,046, 3 43 46. 46 _839- 2.046.84( 082.085: 184,078: 2,084,079; 2,090.33 é C 
Oe De tic an 1 Fc 1p atents Allowed and Pendi : s 
: é , in *aSe m> @ 
American Screw Co., Licensor Corbin Ser Trew ‘ene ation a Corp., New York, N. Y. _gembhies £ che fir : 
Providence, R. I New Britain, Conn. Pheoll Manufacturing Co., Chicago, III. as- one - ’ 
Chandler Products Company, The Lamson & Sessions Company Russell, Burdsall & Ward Bolt & Nut C- aaress e copy 
Euclid, Ohio Cleveland, Onio Port Chester .N. Y. By ot fre 
Continental Screw Company National Screw & Mfg. Co., Cleveland, Ohio Scovill Manufacturing Co. pe eiow 
New Bedford, Mass. Shakeproof Lock Washer Co., Chicago, II. Waterbury, Conn. 





» « « IT COSTS LESS TO USE PHILLIPS SCREWS 
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ng is MERCURY SWITCHES are best for: 

ut of SUMP PUMP CONTROLS 

e safe Con-Tac-Tors are hermetically sealed and are therefore immune to the de- 
teriorating effects of moist atmosphere. 

TOASTERS 

OST Con-Tac-Tor mercury switches have high current carrying capacity, as well 

e the as the ability to deliver dependable service when operated at extremely high 

thod temperatures. 

etno 

a ELECTRIC FENCE CONTROLLERS 

; Con-Tac-Tors are wear-proof and will operate many millions of times without 

ideas. Sufienn. 

below 

ome BUSINESS MACHINES 
Con-Tac-Tor mercury switches have sealed in contacts which are not affected 

burrs by dust or paper lint. 

or ALARM SYSTEMS CONTROL 
Con-Tac-Tors ever-clean contacts will always function properly whether 
operated once a year or every minute during the year. 
In addition to the above, Con-Tac-Tors are used on hundreds of other types 
of applications. They are readily adapted where long life and trouble-free 
service are requisites. For further details and engineering suggestions, write 
for your copy of the new Con-Tac-Tor Bulletin. THE BROWN INSTRUMENT 
COMPANY, a division of Minneapolis-Honeywell Regulator Co., 4466 Wayne 
Avenue, Philadelphia, Pa. Offices in all principal cities. Toronto, Canada: 
117 Peter Street . . . Amsterdam-C, Holland: Wijdesteeg 4—England: Wads- 
worth Road, Perivale, Greenford, Middlesex . . . Stockholm, 16, Sweden: Nybro- 

ip kajen 7. 

ove 
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BROWN INSTRUMENT CO. 


A Division of 


— _ MINNEAPOLIS-HONEY WELL REGULATOR CO. 
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How These Clean-Punching Sheets 
SPEED UP PRODUCTION 


T has happened in dozens of well- 
known electrical manufacturing 
plants. With the introduction of 
U-S-S Electrical Steel Sheets, pro- 
duction of laminations has been 
speeded up 30, 40, and 50 per cent. 
The explanation? 
Carnegie-IIlinois has developed a 
method of controlling the making of 
electrical steels which insures both 


maximum punchability and thor- 


CARNEGIE-ILLINOIS STEEL 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


ough uniformity. This brings you 
three positive benefits, each of which 
tends to speed up production and 
reduce manufacturing costs: 

1. LESS TIME LOST. Once the press 
is adjusted, no further adjustments 
are required due to variations in the 
steel. 

2. LONGER DIE LIFE. You get more 
punchings from each press set-up, 


because these sheets are easier on 


Hy 
: 
| 
A 
fi 
/ 
| 
; 


ELECTRICAL 
STEEL SHEETS 


Pittsburgh + Chicago 
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dies—in some cases die life has in- 
creased 50 per cent. 
3. FEWER REJECTS. [hese sheets 
produce clean laminations, free from 
burrs, chips, or splits. Rejects be- 
come so rare that your scrap heap 
will think it’s in another depression. 
Use U-S-S Electrical Steel Sheets 
and the engineering service to which 
their use entitles you. It will pay you 
to ask one of our specialists to call. 


CORPORATION 


United States Steel Products Company, New York, Export Distributors 
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Control Product Quality with © 


SIMS” 


REG. U. S. PAT. OFF. 


FASTENING UNITS! 


There’s no question about tight connections when SEMS are specified for 
assembly operations. This pre-assembled fastening unit not only provides a 
screw already fitted with a Shakeproof Lock Washer, but the lock washer 
cannot come off in the assembly operation which means no screw can be 
applied without a powerful locking force to keep it tight. Of course, 
, each type and size of screw is equipped with the correct size and type of 
“Nadk washer to assure greatest locking efficiency. In addition to the con- 
trol of product quality, SEMS offer many other important advantages 
such as: reduced labor costs, faster assembly, simplified stock control, 
easier ordering, balanced inventories, etc. Free testing 

samples are gladly furnished on request—write today! 


* SEMS is the registered trade-mark of Illinois Tool Works, manufac- 
turers of Shakeproof Lock Washers. Only genuine Shakeproof Lock 
Washers are used in the manufacture of SEMS. 


SHAKEPROOF LOCK WASHER CO. 


; also available 
Distributor of Shakeproof Products Manufactured by Illinois Too! Works with PHILLIPS 


Plants at Chicago and Elgin, Illinois 2533 N. Keeler Ave., Chicago, Ill. Recessed Heads 
In Canada: Canada Illinois Tools Ltd., Toronto, Ontario 
Copyright 1939 Illinois Tool Works 


butors 





Geared fot BETTER 


APPLIANCES 


LOUTHAN — ENGINEERS, 
expert in design and applica- 
tion of insulation for electric 
heating appliances and appa- 
ratus, offer a gratuitous counsel- 
ing service to manufacturers. 
Their recommendations, speci- 
fication of proper grade of 
insulation and complete cost 
estimates will be submitted 
promptly. 


Your Inquiries Invited 


Ceramic Specialists since 1901 


EAST LIVERPOOL, OHIO 


HEATING ELEMENT INSULATION 
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JUST-LOOKIT-TWO 
NEW FURNACES 


on Coiled Silicon Strip Steel 


@ As the advantages of Republic Coiled Silicon 
Strip have become better known throughout the 
electrical manufacturing industry, the demand 
for this cost-cutting product has grown until, to- 
day, five heat-treating furnaces are at times un- 
able to offer the kind of deliveries Republic 
would like to give. Consequently, a sixth furnace 
will be placed in operation next month—add- 
ing twenty per cent to our capacity— making 
possible better deliveries to present users — 
and enabling prospective users to give it a trial. 
And what will a trial show? More 
uniform operating characteristics in pro- 
duction equipment. Lower scrap loss. De- 
cided savings on punching and stacking 


REC. U.S. PAT OFF 
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operations. Less wear on dies — consequently, 
increased die life. 

Reading these facts will not cut your costs — 
but a trial run on Republic Coiled Silicon Strip 
Steel will show the advantages of this material 
so convincingly that you owe it to your com- 
pany to make a test, and to find out definitely 
just exactly what its use will mean in dollars 
and cents. 

Send us your inquiry today — for test or for 
production. 


REPUBLIC STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 
BERGER MANUFACTURING DIVISION + TRUSCON STEEL COMPANY 
UNION DRAWN STEEL DIVISION «+ STEEL AND TUBES, INC. 
NILES STEEL PRODUCTS DIVISION 




















SIL-FOS and EASY-FLO brazed 
joints are stronger than the metals 
joined. Under breaking tests the 
parent metals give way... not the 
joints. 






SIL-FOS and EASY-FLO brazed 
joints withstand bending, twist- 
ing, pounding, vibration . . . the 
silver content makes them ductile 
... also corrosion-resistant. 





SIL-FOS and EASY-FLO brazed 
joints are leak-tight . . . Under 
pressure, the parent metal will let 
go without a leak or break in the 
joint. 





*) 





Low Working temperature and Ex- 
treme fluidity of SIL-FOS and 
EASY-FLO combine to save on 
labor alloy, gases, finishing cost. 





ONE INCH of & wire — 
costs bot o fraction 


If you are not now using SIL-FOS and EASY-FLO Pe 
write for Bulletins E-5, 9 and 10 


eee Ae anD HARMAN :- 82 Fulton St., New York 


Agents in Principal Cities, in Canada: HANDY & HARMAN of Canada, Ltd., Toronto 
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Got a design ““HEADACHE”’? 


HERE’S QUICK RELIEF! 


Are your designers “stuck” for an idea that will give 
your product more sales snap...increase its strength 
with lightweight durability... make production sim- 
pler or faster? Is competition giving you a trimming 
because you can’t find the answer? Why don’t you 
consider Durez? 

Durez can give your product new beauty of de- 
sign and finish. It can add color, sparkle and distinc- 


tion. It can give your product better insulation. It 


Durez has developed several 
special heat-resistant com- 
pounds which are ideal for 
iron handles, control knobs 
and the like. 


The use of Durez plastics in this main 
and range switch saved 7 
shipping weight. Yes, and gave in- 
creased dielectric strength, too! 


In the newest Hoover Vacuum 
Cleaner more than 20 parts of 
durable Durez give light weight 
without sacrifice of strength. 


Durez simply can’t be beaten as 
an all-around material for ap- 
pliance housings—which explains 
why many manufacturers have 
standardized on this versatile 
phenolic plastic. 


can reduce weight, banish corrosion, simplify pro- 


duction and you can use it in countless ways... its 
applications are legion! 

Our engineers have worked closely with hundreds 
of other manufacturers over a long period of years, 
helping them develop new products, improving old 
ones. This experience is yours for the asking. Just 
write Durez Plastics & Chemicals, Inc., 510 Walck 
Road, North Tonawanda, N. Y. 


Durez has played no small part in 
the popularity of table model ra- 
dios. Millions of these sets have 
lustrous Durez housings. 


Durez was the plastics pioneer 
in the automotive field—and 
today you will find it used in 
the smartest accessories, such 
as the fan illustrated. 


pounds in 


DUREZ PLASTICS & CHEMICALS, INC. 


PLASTICS THAT FIT THE JOB 


FTH ANNUAL PRODUCT DESIGN NUMBER 





2 


P 


MS that pave the TWA 
to greater Yel KCK 


Designed by STOKES 


For moldings that pay their own way, you have to be sure 
of fine product styling and its adaptability to low cost 
production. 




























In this clock case, Molded by Stokes for the Sessions 
Clock Co., its striking design has made it a best seller while 
economies in production include the elimination of insulating 
parts because of molded holes and self-tapping screws, and 
molding the bezel as part of the clock case. Write for folder, 
“Versatility in Molded Plastics.”’ 


~STOKES RUBBER CO. 


Gen'l Offices: 330 WEBSTER ST, TRENTON, N. J... - Plants: TRENTON, N. J. and WELLAND, ONT. 
MOLDERS OF ALL PLASTICS—Including Hard Rubber—SINCE 1897 





“DIAMOND H” _— about Water Heater 
Thermostats 





This trade mark has been the ‘This Thermostat (illustrated) is the finest one for 
ee ee my water heaters | have found. Its small compact 


size enable me to seal it in, and | can depend 
upon its accuracy to do the job without constant 
servicing. “) 
This is a statement made by the manufacturer of 
fine water heaters. What he says of our thermo- 
stats is also true of our heater switches and 
thermostats for electric ranges and appliances. 





This has been proven by many manufacturers 


Water Heater Thermostat over many years. 
214 inches square 


RELAYS FOR SPECIAL AND PARTICULAR PURPOSES 





PUT YOUR CONTROL PROBLEMS UP TO US. 
The HART MANUFACTURING CO. HARTFORD, CONN. 
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THEY’VE ALWAYS BUILT A GOOD CAR” 


The public has a conviction of quality, which it 
always associates with certain names. . . . The 
heating device maker gives this same nod of 
acceptance to a spool of resistance wire that 
carries the name, HOSKINS CHROMEL. He 
likes Chromel because of its uniformly high 
durability; the uniform stretch and uniform 


resistance. He likes its temper and clean § 4 jana 
i J Detroit, Michigan. 


smooth finish, and the way the wire is yi 


ae 


The Wine That Made 


spooled. He likes Chromel because of these 
properties, and the consistent uniformity with 
which they are maintained. Chromel is an 
old and loyal “friend” of the appliance maker, 
the public utility and the dealer. . . . If you 
want technical data ask us for Catalog-L, which 
also tells how to design heating elements. 
Hoskins Manufacturing Company, 


CHROMEL 


a coop wame in HEATING ELEMENT 
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To create fine motors, generators, transformers 

or other electrical products and equipment is 

no easy task in these competitive days. It re- 

quires a high degree of engineering skill, 

adequate production facilities, able crafts- 

men. Above all it demands the use of ma- 

terials of recognized quality - + - none more For 50 years, we have specialized in the manufacture and application 
important than electrical sheets. When you ‘Asehsan Aanaiuahe Nioeiae Wiles Comoean Sew Gon Tames 
use Newport Electrical Sheets you safeguard ee 

the good name of your product and assure its VAS 

performance in the hands of your customers. S72 eee SE! 
Consult Newport technicians on any use of Dahours of Telephone ond Cigualing Appantes 
electrical sheets. No obligation, of course. Se ear ee ee 


Newport Products: Hot Rolled Sheets @ Cold 
Rolled Sheets @ Newport Electrical Sheets @ 
GOHI Pure Iron-Copper Alloy Sheets @ Globe 
Brand Galvanized Steel Sheets, Roofing and Siding 
@ GOH Enameling Iron Sheets @ KCB Copper 
Steel Sheets @ Newport Long Terne Sheets @ 
Newport Galvannealed and DeLuxe Metal Sheets. 


—_— 


PORCELAIN 
ELECTRICA ae 


design of a porcelain part 
EAE eur hatte b g 
difficulties and failures in 
use. It is our business to 
know the right type, and to 
help with design. Refer 
your inquiries to us. 


AKRON PORCELAIN CO. 
Akron, Ohio 


NEWPORT 
KENTUCKY 


Andrews Products in Carbon and 9 Steel: Blooms @ Forging Billets @ 
Re-rolling Billets @ Slabs Universal Mill Plates @ Sheet Bars. 
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@ The Simpson Bridge 
Type Movement with soft 
iron pole pieces - the secret 
of its lasting accuracy 


S there such a thing as a fine instrument 

an instrument with the expensive bridge 

type construction and soft iron pole pieces— 
selling at a moderate price? 


If you thought the answer was no, revise 
your ideas. The ingenuity of foremost instru- 
ment designers backed by modern manufac- 
turing methods in a new plant, have actually 
accomplished this in Simpson Instruments. 


Compare Simpson Instruments with any 
instrument selling at any price. You will then 
know why they are first choice of an ever- 
growing list of prominent manufacturers. 


Typical instruments are illustrated opposite. 
Ask for bulletins covering ten models in ranges 
and types covering all requirements. 


SIMPSON ELECTRIC CO. 


5200 Kinzie Street, Chicago, Illinois Y CHECK YOUR TRAN SFORMER 
REQUIREMENTS.... 


Make sure that you are profiting by the use of 

transformers of the very latest design . . . check 

your requirements against the data below. 

Complete information on each item checked will 

A UTO MATI C - i V ET S ETT ER be supplied, together with recommendations by 
Sola engineering specialists, that will lead to 
greater operating efficiency, more dependable 
service, and important economies all along the 
line. 


| RSet em 
C E N T E & S 2 COOLED INDUSTRIAL TRANSFORMERS | Taian TUBE SIGN TRANSFORMERS 


in standard capacities ranging from .050 KVA to in the famous Sola “Core type” construction for 


INSTRUMENTS THAT STAY ACCURATE 


25 KVA. Rugged, double-wound units specially every neon sign or lighting application. Built to 
Sets 1 or 2 designed for lighting and general power applica- stay on the job under the most exacting conditions 
. . tions, Supplied in outdoor, indoor, weatherproof, and 
rivets at a time we and coil types. Capacities from 1000 V to 
[ ] LOW VOLTAGE SIGNAL TRANSFORMERS 15000 V, 12 MA to 360 MA 
in capacities ranging from 50 VA to 750 VA with 
8-16-24 volt secondaries. Heavy duty types for [] BOMBARDING TRANSFORMERS AND CONTROL S 
multiple bell, signal and alarm systems. for luminous tube purification and processing 
Push-pull chokes or DC Finger tip control op- 
= VOLTAGE CONTROL TRANSFORMERS tional. Capaciies fom § EVA t 225 EVA— 
in capacities ranging from 10 VA to 250 VA with secondary voltages from 15008 to 25000 volts 
single or multiple low voltage secondaries. Normal [ ] 
and high reactance types for relays and thermo- FLUORESCENT LAMP REACTORS 
Static controls compact—quiet—positive starting—low watt loss. 
Capacities range from 15 watts to 40 watts—115 
[_Jecee BELL AND CHIME TRANSFORMERS a al 
m capacities ranging from 5 VA to 25 VA— 
6-18-24 volts. Low voltage units specially de- [ leustom BUILT TRANSFORMERS 
signed for small bells, buzzers and chimes. for Filament and High Voltage X-Ray Equipment 
and other applications that are too exacting for 
[__] mercury VAPOR LAMP TRANSFORMERS ee er ee 
for high intensity, high and low power factor types 
in 250 watt and 400 watt capacities. Suspension 
wall mounting, weatherproof, and core and coil 
types. 


[Jon BURNER IGNITION TRANSFORMERS 
streamlined for harmony with most modern oil 
burner equipment. Conservatively rated to pro- 
duce a full spark under adverse line conditions. 
Capacities from 5000 V—i8 MA to 14000 V— [= = Se ee a a a ae ae ae ee, 


23 MA. Vsota ELECTRIC COMPANY i 
2525 Clybourn Ave.. Chicago. Ill. 


No obligation for assembly | Deion VOLTAGE TRANSFORMERS I will be interested in receiving information i 


: ‘ . 
analysis. Send sample or designed to maintain a constant output voltage I cheut Ge wansiomner unite checked: 
: : . : independent of transient or continuous variations Pras — 
blueprint with inquiry. in supply voltage. Will positively maintain out- t 
put voltages to within less than +107, for a total I 
pmmary variation of 30% Standard capacities a 


from 30 VA to 5000 VA. Larger units built to i Be cis fr i 
a Beek sate ici caaanaaed 

TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 
1848 SO. 54th AVE. (Cicero P.0.) CHICAGO, ILLINOIS SOLA TRANSFORMERS 
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~ Perhaps Kurz-Kasch 
Plastics Hold The Answer 


As you rack your brain for ways to improve the appearance and performance 
of your products, consider plastic moldings by Kurz-Kasch. It may well be 
that here is the new customer appeal for which you have been looking. 











As you consider plastics, be reminded that Kurz-Kasch has the unusual 
services and facilities to serve you well. Not only can large quantity orders 
be handled, but also parts so difficult that, in many cases, other companies 
may refuse to quote. And any of the popular materials may be specified. 


Call in a Kurz-Kasch representative. His suggestions . . . made without 
obligation . . . may be the key to your entire design program. Kurz- 
Kasch, Inc., Dayton, Ohio. 


Branch Sales Offices: New York, Chicago, Cleveland, Detroit, 
Los Angeles, Dallas, St. Louis, and Toronto, Canada. 
















HEATED SOLDER 


applied by Dual, 
Synchronized 


DROPS or STREAMS 


ee Janette & 
selective emnnmtis control Nes Nd id 
—ddibeniabeaanibg MOTORIZED SPEED REDUCERS 

43 DIFFERENT TYPES 1/50 to 714 H.-P. 


or streams, as desired, from dual 
From which to select the type of drive that exactly meets 


synchronized orifices, operated by a 
YOUR INDIVIDUAL REQUIREMENTS. 





single lever. 









There is a Sta-Warm to solve any and 
Problem: To apply melted solder all compound heating problems. 
simultaneously to both ends of a fusi- Write today for engineering assistance 
ble link on an Edison base fuse plug. and data sheets. 


bry 
oy/ 





The diversity of the Janette line of motorized and 
motorless speed reducers enables us to supply a 
machine from 1/50 to 714 H.P. for almost any 
purpose. 

These reducers are designed, built, tested and guar- 
anteed as compact units by ONE ORGANIZA- 
TION. There is no divided responsibility for their 
successful operation. 

Complete simplified bulletins are available. May we 
send you a copv? 






























Rotary Converters—Generators—Motors—Motor-Generators 
Janette Manufacturing 
556-558 West Monroe Sireet Chicago, Il. U.S.A. 
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CON FEAG 


AND CONTACT MAT & RE ee 5 
h OF PLATINUM-SILVER-PALLADIUM 


ay a T a O matter what you require in fin- 
ig ished contacts or in contact ma- 

| an et : terials, we can supply it. All the 

vil be | , | = metal we use is scientifically con-— 
9. ee | fe - trolled during refining. It is of defi- 
nusual Li... = % , Camm : ; nite and unvarying purity with pre- 
. 3/88 ie nora determined and uniform crystalline 
cified. : es Pes. _ structure which assures positive work- 
ithout i e — | _ ing qualities and consistent perform- 
Curz- A 7 ities ance. Get in touch with us, what- 
ever your requirements may be. 


OMIM SE 
LAMINATED INLAY STRIP 
EXHIBIT IN THE 
HALLor METALS 


N.Y. WORLDS 
FAIR 1939 


BAKER .&@ Co... INC. 

” 4 ' SMELTERS. REFINERS AND WORKERS 

a A ym Vit OF PLATINUM. GOLD AND SILVER 
I ; 113 ASTOR STREET. NEWARK.N. J. 


ee ee ae ae ee ot ee 
NEW YORK SAN FRANCISCO CHICAGO 


HICKOK 


FOR THE VOLT—AMPERE—WATTMETER 
A.C. CIRCUIT ANALYZER 


Measures Load Values of 
Volts, Amperes and Watts 


Full Coverage Ranges— 
WATTS: 0-20-500-1000- 
2000 


Uniform Wattmeter Scale 
CURRENT: 0-260 m.a.— 
6.5 - 13 - 26 


amps. 
VOLTS: 0-130-260 
= i Also tests electrical appli- 
Get this handy “‘File Folder’ catalog of Fenwal = ances from clocks to cook- 
Thermoswitches, these compact rugged thermo- Para @® ing ranges operating on the 
: P > te » | Soe | three wire Edison System. 
responsive electric switches that are finding new All necessery leads end 
applications in many industries every day. - : connectors available. 
Various types, developed for particular re- 
quirements, are fully described and illustrated. This is just one of the many 
Write today on company letterhead for your = ' y 
copy. If you wish, test sample will be sent you, types of Hickok built electro- 
invoiced subject to full credit in thirty days. dynamometer wattmeters. 


: Write for Bulletin 900. 
10 MAIN STREET 
eR pe fem a REE 
ADDRESS ALL INQUIRIES TO 


THE HicKOK ELECTRICAL INSTRUMENT CO 
10514 DUPONT AVE. + CLEVELAND. OHIO, U.S.A 
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for superior quality 


INSULATED WIRE 


@ The importance of good insulated wire 
in electrical manufacture cannot be over- 
rated. It's one of the decisive factors in 
| the upward trend of sales charts and business 
| indexes, today. Well aware of this, de- 

signers and engineers everywhere are 
specifying Holyoke, the insulated wire that 
always ‘comes through’. 























Underwriter’s Approved High Heat Resist- 
ing Rubber Covered Wire. Will withstand 
















temperature of 70° C. 





lf you are one that refuses to gamble with 
potential sales and profits, write Holyoke 
Wire on your memo pad, and underscore 
it! You'll know your product is ‘right’. 


Asbestos Covered AC—DC 


Resistance Wire Resistance Cords 
a € 


Rubber Insulated and Gutta Percha Insulated 
other types Cords and and other types free 
Cables for Radio & stripping Hook-up 
Specialty purposes Wires 


Annunciator, Office & Thermostat Wires 
Rubber Sheathed Microphone Cables 
Insulated Antenna & Aerial Wires 
Heat Resistant Rubber Covered Wires 
Fixture Wires and Flexible Cords 
Flat Tinned Copper Sleeving 
Transmission Wires 














Samples and quotations upon request 


HOLYOKE 
WIRE & CABLE CORP. 


710 MAIN STREET 
HOLYOKE, MASS. 








SENSITIVE POWERFUL 





When Traveling Via Pullman 


your comfort is assured, for each Pullman 
room accommodation is equipped with an Individual Temperature Control 
Unit, which insures correct functioning of the cooling and heating equip- 
ment. The Individual Temperature Control Unit is a product of the Vapor 
Car Heating Company, 1600 So. Kilbourn Ave., Chicago, Illinois and to 
insure proper insulation of its electrical parts, to effect economies in 
assembly costs and conserve space, the circuit breaker and base are molded 
of Bakelite by Chicago Molded Products Corporation. 


Another example of good engineering design brought about by the co- 
operation of our Engineering Staff and the manufacturer. Our Engineering 
Department is ready to co-operate with you on your specific problem. 


CHICAGO MOLDED PRODUCTS 


CORPORATION 


1024 North Kolmar Avenue Chicago, Illinois 


RELAYS 


that cut production costs! 


For example, the Series 21 
relay—14_ milliwatts for 
positive operation, adjust- 
able, with a drop out from 
50 to 85% of pull. Fine 
silver contacts, rated to 
carry 114 amps. 110 volts 
Ac. Can be supplied to 


fill requirements varying 
from 2 to 50 milliwatts 
input, and loads as high as 
1,000 watts. 


The 223 relay has a mica 
insulated balanced arma- 
ture — contact assembly 
especially suitable for high 
voltages, high frequencies 
and high speed transfer. 


Write for Bulletin 210. 










KURMAN ELECTRIC CO., INC. 


239 LAFAYETTE ST., NEW YORK, N. Y: 
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=> SPURS RACKS 
= * * | 
i SPIRALS RATCHETS 
* * 
BEVELS WORM 
GEARING | j 


al) ‘a € 
—such as these, and numerous others, are the ( os R 0 M A L 0 X 
logical product of a skilled organization with a 


deft ‘feel’ for precise work. . . . Note the Com- 


uaticna ELECTRIC HEATING UJ N ITS 








Made to order only— No Stock— No Cataloq 
ry 


Gear Specialties 


! Cc | eee Sel Seer fees 2 oD 
PA cHIcaco fw@ | 


2650 W. Medill Ave. Phone Humboldt 3482 


It’s worth investigation. These sturdi- 
ly designed, efficiently operating elec- 
tric heating units have added value to 
a great number of products—What 
about yours? 





Chromalox units increase customer 
acceptance, and at the same time 
reduce after-sale servicing. Whether 
you make a line of domestic appli- 
ances, or heated equipment for indus- 
trial use, Chromalox units can supply 
both sales-urge and satisfaction. 


Why not check on it. Call upon 
the Wiegand staff of electric heat- 
ing specialists to prove the case. 
Give them the essential data, and 










These guaranteed bi-metal indicators add 

































s 21 greatly to the sales appeal of low-priced cash in on their skill and experi- 
products—at very little additional manu- 

for r) lecturing cost. ence. For general, but valuable 

jjust- Indicators shown (actual size) are supplied to electric heating information —64 

from manufacturers of electric irons, waffle irons, ° ; 

Fine sandwich, toasters, electric broilers, etc, pages of it—mail the coupon below 

ock indicators supplied in wide range o Z 

1 to styles and prices without tool charge. with your letterhead. 

volts Special heat indicators designed to meet 

.d to requirements for stoves, ranges, etc. 

ying FOR QUOTATIONS—send sample prod- 
uct, blueprint or sketches and quantity to 

ee be used. 

gh as 


GERMANOW-SIMON MACHINE CO. 
(Est. 1916) 
438 St. Paul Street, Rochester, N. Y. 
Makers of Liquid Level, Pressure and Heat 
Indicators 


Tht 





7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


eee eeee ee ee ee eseeeee es eeee D WRIGIW TEs ee ee eee eee ere ennee 
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Theresa ROLTITE produce 


for every Industrial fastening job 

































Specify HOLTITE | 
on your next 
order 






| SPECIAL Parts Ce fc 
and Fastenings made 
to any specifications or 
samples. Send for estimate. 


\\\ 


B. HOLTITE-Phillips © 
= Recessed Head: Self- 
Centering Screws and 
Bolts—the modern method 
of reducing fastening costs. 


Send for new 


vel 


} 


a 


Bn inn 


Price Lists on | 
request 






| Regular line of 
'HOLTITE products haa a 
every use and purpose. = 


SCREW COMPANY 


NEW BEDFORD, MASS. 
Warehouses at Chattanooga Tenn. ana Detroit, Mich 


bd 
= 
= 


— 
INSULATION 


A HIGH TEMPERATURE STEATITE CERAMIC 








New Y 
145 Varick “o 
ey ae 


A 


high dielectric value. 


549 we Readolph St. 


Available in extruded tubes and rods 
—plain or threaded—and in pressed 
shapes in a variety of sizes. Lavite 
possesses great mechanical strength and 


Extremely re- 


sistant to heat shock. 


D. M. STEWARD MFG. CO. 


Main Office & Works: Chattanooga, Tenn. 


New England 


Cleveland 
13000 pihane Ave. 179 Melrose Avenue 
Kirby Co. Needham, Mass. 


Los Angeles, 4116 Avalon Blvd. 
Electrical Manufacturers Supply Co. 





COMPACT UNIVERSAL MOTORS 


Li ere 





dE LOCC 7h 
TTT 
mT 


“a = et 
AA me . 


Write for catalog! 


KENDRICK & DAVIS CO. 


Incorpora ted 
NEW HAMPSHIRE 





LEBANON 








ee 


Especially 
model locomotivesand boats, 
thermostats, clocks, radio 
control band changing, etc. 





designed for 





@ Windings for 6, 12, 18, 
24 and 32 volts D.C., with 
same power Output on A.C. 
voltage one third higher. 
Mounting holes in field and 
shaft end bearing plate. All 
have ;°;” tool steel shaft and 
oilless self aligning bear- 
ings. Speed varies from 
2500-6000, according to 
connected load. 


117-1. lron width of field % 

yor 8 oz., length over Saas 
, 01 b.h.p. at 3000. 

aa 9. lron width of field 34”, 

7" 11 oz., —_ over bearings 
.02 b.h. p. 3000. 

re Iron oa of field 1.07”, 

wales, 14 oz., length over bearings 

2.812”, .03 b.h.p. at 3000. 

117-4, ‘eos width of field 1%’ 

weight 18 oz., length over hanes 

356” , 04 b.h.p. at 3000. 
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oats, 
radio 
, ete. 


2, 18, 
with 
Pat. 
igher. 
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e. All 
ft and 
bear- 
from 
1g to 


ad i”, 
bearings 


id %”, 
bearings 


1.07". 
bearings 


1 196", 
bearings 


70. 
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THE NEW AC RELAY 
DESIGNED FOR YOU! 


Here is an AC relay designed 
expressly for electrical manufac- 
turers who demand accuracy and 
dependability. The exceptional 
and distinctive features of this new 
HB product are as follows: 


1. Only one moving part 
. No A.C. hum or chatter 
. Mercury to mercury break 
. 30 ampere or one horse- 
power A.C. rating 
. No exposed arc 
. High speed closing and 
opening 
. Corrosion, dust or dirt cannot 
stop it 
. Listed under Reexamination 
Service of the Underwriters’ 
Laboratories, Inc. 
@ 9. Easily installed 
@ 10. Maintenance free 


Note from the illustration that the 
plunger in the glass tube is pulled 
downward when the coil is ener- 
gized. This action displaces the 
mercury in the tube and floods the 
contact, thereby closing the circuit. 
When the coil is de-energized, the 
plunger immediately floats to the 
top of the mercury, instantaneously 
opening the circuit. 


Actual size of this relay is 2'0” x 5” x 2°34”. U.S. and foreign patents 
pending. Write today for full information and details. No obligation. 


» 


H-B ELECTRIC/COMPANY. Inc. 


ee Se _ ELECTRICAL DEVICES 
See 
2531 N. Broad St. f Philadelphia, Penna. 


OXYGEN FREE HIGH CONDUCTIVITY 


A & uyjae'ctor Copper 


FOR ALL PURPOSES 


OFHC Copper conforms to the A.S.T.M. Specifica- 
tion for electrolytic copper wirebars, cakes, etc., 
B5-27 with regard to metal content and resistivity, 
and is free from cuprous oxide. 


OFHC Copper is characterized by its freedom from 
casting defects and its bar-for-bar uniformity. Its 
freedom from oxygen results in a ductility and 
toughness as evidenced by its high reduction of area 
and resistance to impact. 


OFHC Copper withstands more working in hard 
condition when tensile strength is greatest, making 
it especially suited for products subjected to severe 
fabricating or service conditions. 


\OFHC 


REG. U.S. PAT. OFF. 
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SATURATED SLEEVING 


PI'RVITE GET 


VARNISHED TUBING 


These Tubings are used wherever a sleeving is required for 
covering wires in motors, dynamos, stator windings, ignition 
systems, transformers, electrical instruments, apparatus, etc. 


GRADE “a 


Is a flexible saturated sleeving with dielectric strength 
holding up to 3,000 volts. Slow burning and resist- 
ant to abrasions, ideally suited for all electrical 
appliances. 


GRADE ‘'B” 


ls a more heavily coated saturated sleeving than Grade 
‘‘A”’ thus giving it more body. This grade is used for 
heavier work, such as transformers, motors and dyna- 
mos. This also has a dielectric strength holding up to 
3,000 volts and is slow burning. 


“RADIO” GRADE 


Is a varnished tubing, which is impervious to acids, oil 
and fungi. It has a dielectric strength holding up to 
5,000 volts and is highly flexible. This grade does 


not burn or smolder. 


All grades come in standard colors. 


We have representatives throughout the country who will be 
pleased to get in touch with you on request to our New York 
office. 


You can depend on B-C saturated 
sleeving and varnished tubing 

manufacturers and design-engineers 
throughout the country do. Send 
forsample card today; no obligation. 


LES 
PRODUCTS, 1. 


3 EAST 17th STREET, NEW YORK, N. Y. 
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ESPECIALLY 
DESIGNED 
TO MEET THE 
RIGID 
REQUIREMENTS 
OF ANY 
ELECTRICALLY 
HEATED 
APPLIANCE 


Ask for Bulletin 
39 and Samples 








BRANCH OFFICES 


New York Philadelphia 
Chicago Washington 


AMERICAN LAVA CORPORATION, Chattanooga, Tenn. Ger, fan Francisco 


Los Angeles 


rm, 













BEAD CHAIN* 


Strong and non-kinkable, BEAD CHAIN* 
is unusually effective for many suspension 
uses in the electrical field, as for example, 
with the Bryant Electric lighting fixture 
illustrated here. 

The operator of the No. 102 Coil Winder supervises 
several winding heads simultaneously. By the time 
manual operations are completed on one head, an 


electrically-operated counter disengages the clutch 
on another head, which is then ready for the operator. 


Complete details in Bulletin 102. 


ESTaBLisHED 19!4 
Our 25 years’ experience is at your service for UNIVERSAL WINDING COMPANY 
developing new assemblies for your products. P. O. Box 1605 Providence, R. I. 


THE BEAD CHAIN MANUFACTURING CO. 
*Reg. U.S. Pat. Off 16 Mt. Grove St., Bridgeport, Conn. 
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The exceptional elongation (stretchability) peculiar to 
Acme Varnished Bias Tapes allows them to be fitted in 
snug layers around joints and coils—producing a smooth, 
even job that assures maximum service and workmanlike 
appearance. 


Acme Varnished Cambric Tapes are available in yellow or 
black, bias or straight, dry, tacky or greasy, 14" width and 


BIAS TAPES WITH PLENTY OF STRETCH! 





up. Varnished cambrics, silks, paper and glass may also 
be had in rolls up to 36” wide. 





Acme Varnished Insulations are coated with pure vege- 
table oil varnishes perfected over a long period of time in 
the Acme varnish plant in the production of enameled 
wire and coils. They readily meet all standard tests and 
are fully guaranteed. Samples sent on request. 





li 
wD 


|| 


a) 











Acme Wire 


COILS 


Products 


THE ACME WIRE CO., NEW 


Ps 


Also: MAGNET WIRE CAPACITORS HAVEN, CONN. 





FREE MANUAL DESCRIBES NEW WAYS 
TO REDUCE METAL-WORKING COSTS 


You will find this new 36-page manual a regular gold 


FOR 


DESIGNERS 


AND 


ENGINEERS 


A SERVICE AS WELL AS A MATERIAL 


Competent sales engineers who are experienced felt 
men will be happy to advise with you. Their aim is 
to make customers... not sales. Their practical 
knowledge of the uses and advantages of felt is con- 
stantly being re-inforced with factual data from our 
Research Laboratory. Felt is the most efficient, the 
most economical material for many applications ... 
provided the proper felt is used. Our new data sheets 
enable you to prepare precise specifications. We 
then guarantee to maintain uniformity on repeat 
orders. We'll be glad to send you a set of Data 
Sheets, or to have a Sales Engineer call. 

I Cerro de Pasco Copper Corporation 


coc | Sas oene 
Com any , ' all Street, New York, N. Y. 


Gentlemen: Please send me your new free 
TRADE MARK 


36-page Cerromatrix Manual. 
315 Fourth Ave. 


mine of valuable up-to-date information on the many 
uses of CERROMATRIX, the remarkable low-tempera- 
ture-melting alloy that expands slightly on solidifying. 
Eighty-one photographs and drawings and many pages 
of instructional data gathered in the leading metal- 
working plants of this country and abroad will make 
this manual a priceless addition to your shop library. 


Send coupon for your manual today 
—no charge or obligation. 


CERRO DE PASCO COPPER CORPORATION 


' 44 WALL STREET, NEW YORK, N.Y. 
BRITISH ASSOCIATES 
MINING & CHEM:CAL PRODUCTS LTD., London, England 
CANADIAN REPRESENTATIVES 
DOMINION MERCHANTS LTD., Montreal, Canada 


rete sss ee eK = = 





NAME TITLE 


New York, N. Y. 





STREET 


. a Standard for every Felt’’ 


{ 

I 

1 

1 company— 
‘A Felt for every purpose. . ; 
5 


CITY 
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"Pype YAr S ed-Pole A. C. Induction Wieees offers 
~~ superior Soci itanes in ratings from 1/200 to 1/40 
h.p. Features include. oo 8) regulation, triple 
shading rings, seitenligriing ngs, and highest 
quality construction t roughout. An outstanding 
product of the pioneers in _ shaded-pole motor 
development. Write for detailed informa tiell: 


BARBER-COLMAN COMPANY ¢ ROCKFORD, ILLINOTS 
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SULLIVAN ANNOUNCES 
A NEW AND BETTER 
INSULATING TAPE 


Here are some of the features of this superior new 
tape: Chemically neutral . . . greater dielectric 
strength .. . 40% to 60% greater tensile strength ... 
50% greater breakdown strength . . . twistless ... 
free from starch and sizing . . . greater absorption 


strength for varnishes . . . greater moisture resistance The Asset of a 


. current leakage reduced to negligible point. 


It will pay you to write for samples of Sullivan’s new AME 
electrical insulating tape ... the product of long and = 


exacting research by a manufacturer with 86 years’ experi- 





ence in making quality tapes. 


WRITE FOR SAMPLES AND COMPLETE DETAILS is YOUTS aS well as ours — 
J. SULLIVAN & SONS MFG. CO. 


2224 NORTH NINTH STREET The superiority of TR & S Rivets is un- 
PHILADELPHIA, PA. 





questioned. They are specified wherever 


Su P P I y a se quality in production is a factor, where 
World Markets 


is standards of fit for stress and strain are 


PORCELAIN 


rigidly maintained. Such production charts 
call for rivets of uniform preciseness. We 
have solved the rivet- 
ing problems of Amer- 
ica's leading indus- 


samplesof _ trial concerns. 
work you 
multiple wish to do 
drive 


Tubular Rivet & Stud Co. 


i i , 
Ne World’s Foremost Producers of Rivets 


General Office and Factory — Akron, Ohio 


Chicago, Illinois and London, England WOLLASTON MASSACHUSETTS 
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SCOTCH ELECTRICAL TAPE 





MINNES 


Under one or more of the following U S. Patent Nos 1779588. 185098. 


MOTOR, CONDENSER 
& COIL CONSTRUCTION 


Ge speeded wp by using 


(PRESSURE SENSITIVE SEALS WITHOUT MOISTENING) 


CETL ea ERT Ee re 














FAN MOTOR 

in this one-twentieth / 
horsepower motor 

Scotch Electrical 

Tape is used to 

hold the coil to- 

gether during as- / 
sembly, to anchor f 
leads and to act 
as insulation. 











removal. 





SAINT PAUL 
The Desire To Serve 


MINNESOTA 
The Ability To Produce 


‘Sueetereusucwewswes euccvecccocecesunveddtutdiutettecccrrectucewervsersseuveeeeCnl? 


MINNESOTA MINING & MFG. CO. Dept. EM1039 
Saint Payl, Minnesota», 


Gentlemen-—Ki 
ELECTRICAL TAPES. 


Nomej............... oem 
Compan... ele 
Addiesa:.:2....... a 





ROLLER-SMITH 
"INSTRUMENTS 





Ss 


AMPERES 
D.C. 


» Roller-Smith Co screw rs 
v 3a. 


100 





@ are just the right 
size for small switch- 
boards, panels, “‘built- 
in’ equipments and 
many other applica- 
tions. They are avail- 
able in surface and 
flush cases and may 
now be had in the new 
square cases, as illus- 
trated. 


@ The line includes 
both direct and alter- 
nating current amme 
ters, microammeters, 
milliammeters,  volt- 
meters, millivolt- 
meters, single andpoly- 
phase wattmeters, fre 
quency meters and 





and while fab- 
ns. The tape 
gg only five mils 

makes it possible 
5 leave the tape in 
place — doing away 
with the necessity of 


ie 


S/ sesers2. vavsn7n, rosse1d. voseens, 2156380 Re New HMDA 100 
(Canadian Manufacturcrs ani Distributors, CANADIAN-DUREX ABRASIVES, LTD., 154 Pear! St., Toronto, Can. 


sefd sample card showing SCOTCH 





pyrometers. 


Long scales, exceptionally high accuracy and illuminated dials (if 
ordered) are some of the outstanding features of these instruments. 
Complete listings and technical details are given in Catalog G-48-a, 
which will gladly be sent on request. 


A companion line of 3” instruments is shown in this same Catalog. 
The 3” instruments are a little smaller than the 4” ones but have the 
same high qualities. 


QOULLEIR-SMITH COMIP: 


[Electrical Measuring and Protective Apparatus | 


MAIN OFFICE & WORKS Om BETHLEHEM, PA., U.S.A. 


Sales Agencies in Principal Cities in United States and Canada. 


The Latest Development 


in Brush Engineering 





Now — YO 


GLASS FABRIC \ 
INSULATION 


and 


TINNED SHUNT HN 
WIRE yO 


Replace bulky, unwieldy lava beads and | 

combustible cotton sleeving with Glass ' } 

Fabric Insulation . . . avoid oxidation due to 

Sane conditions with Tinned Shunt 
ire. 


All this is now yours with SUPERIOR 
BRUSHES—proven innovations which the 
chemical and mining fields adopted in 1938, 
and which every electrical manufacturer 
should specify. 


Let us tell you how you can 
adopt this new improvement. 









Write 
for 
Catalog and 
Engineering 
Service 


ci 






YU rLrk 
“ALL THAT THE NAME IMPLIES” 
9115 GEORGE AVENUE CLEVELAND, OHIO 
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THE HOLTZER-CABOT ELECTRIC CO. 
125 Amory Street, BOSTON, MASS. 


Chicago, Ill.-6161 South State Street New York, N. ¥.—101 Park Avenue Philadelphia, Pa.—112 South 16th Street 


U.S.A 
la 
MORSE: 


nt 


I 
>] 





AMERICAN STOVE COMPANY, ST. LOUIS 


A small disc of Chace High Temperature 
Bimetal, as illustrated above is the compensat- 
ing element built into each Red Wheel Regu- 
lator, the oven thermostat of the American 
Stove Company’s famous line of gas ranges. 












Chace Thermostatic Bimetal elements are 
made in all sorts of shapes and forms to meet 
the buyers’ specifications; the type, dimensions 
and shape are governed by the temperature at 
which the element is to operate and degree of 
pressure or kind of movement called for. 











Wherever automatic control of temperature 






Write F ‘ ° ‘ 

cies is desired or where self-regulating movement 
zlog and Pulp Products Department of parts is required at given temperatures, use 
= Chace Thermostatic Bimetal for dependability. 


WEST VIRGINIA PULP & PAPER COMPANY W.M. CHACE CO 


230 Park Avenue. New York.N.Y. 35. Wacker Drive. Chicago. Ill 1608 Beard Avenue <- - - Detroit Mich 
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--- Steps ahead 
for the 19410’s 


Do you manufacture any of the products 
listed below? Are you developing improved 
designs, “streamlined” models, new ideas 


for the approaching 1940's? 


If your needs include decimal horsepower 
motors of highly perfected engineering ex- 
cellence, investigate the modernized and 
“stepped-up” facilities which Heinze now 


offers. 


HEINZE ELECTRIC 
CORPORATION 

OF HOUDAILLE-HERSHEY 

LOWELL. MASS. 
ELECTRIC MOTORS FOR 


Adding Machines 

Air Conditioning Equipment 
Auto Horns 

Automatic Toasters 


DIVISION 


Hedge Trimmers 

Jewelers Lathes 

Mechanical Kitchen Equipment 
Motion Picture Machines & 


Automobile Heaters Devices 
Bookkeeping Machines Mechanical Stokers 
Blowers Model Trains 


Milking Machines 
Office Machines 
Paint Agitators 


Cash Registers 
Coil Interrupter Drives 
Cream Separators 


Check Writers Player Pianos 

Coffee Grinders Pumps 

Cameras Polishing Machines 
Clocks Radio Tuning Devices 


Cocktail Mixers Refrigerators 
Drugstore Counter Equipment Rotary Saws 

Drills Routing Machines 
Display Tables Slicers 


Shoe Polishing Machines 
Sewing Machines 
Sonny Putt Machines 


Dental Equipment 
Defrosters 
Electric Razors 


Electric Toothbrushes Sign Controls 

Electro Therapeutic Apparatus Temperature Control Apparatus 
Electro Medical Apparatus Toys 

Engraving Tools es 

Erasing Machine acuum Cleaners 

Fans Ventilators 

Food Mixers Vibrators 

Gear Reducers Vending Machines 

Grinders Windshield Wipers 

Hair Dryers Windshield Blowers 


High Speed Tools 


CORPORATION 


TS SAAT A IIE TENE EAS STATIN DD IEEE: 
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KEEP IT IN REACH OF 
YOUR PRODUCT DESIGNERS 


ten Peck manual and catalog can be of much help /to 
your product designers and engineers in selectingithe 
right spring for the job. It has idea-provoking illustrations 
of all types of wire springs; fundamental spring forms, ends 
and connections; hints for ordering, etc. Also useful 
data on screw machine parts. The book is free, but please 
make request on your letterhead. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 


PREVENTS 
TROUBLE 





in fractional horse power motors 


Ask your motor manufacturer or supplier to equip your future motors 
with Klixon Snap-Acting Protectors. You'll save money, trouble, 
service costs and complaints. For one of these simple units built into 
any single phase fractional horse power motor protects it from over- 
loading and overheating—without affecting safe peak operation. 


Operated by a scientifically calibrated thermostatic disc a Klixon 
Protector contains no complicated parts thatmight get out of order. 


It is positive acting—depend- 


able at all times. And is furn- 
Spencer Thermostat Co., 110 Forest St., Attleboro, Mass. 


ished for manual or automatic 
reset operation. 


Write tor complete informa- 
tion. 
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BRANCH OFFICES atelier atta ey. SHE iia a ET et 
New York City 


923 Fairmount Rd. ——— Pela RD 332 S. Michigan Ave 
Burbank, Calif Chicago, Ill 


It takes rubber in shear to absorb vibration 
















THE HERE ARE THE 


COLONIAL Pair 


1.—Centrifugal action on double edge 


: : blades. NO SPRINGS WHATEVER 
Wire Stripper iam 


2. Dialed micrometer adjustment screw 
for exact gauge, for stripping all kinds 


® and sizes of wire 


3. Dise clutch and lever connected and 
under positive control of micrometer 


faster performance, aaa 
fool-proof operation, 4. Reversible type switch on motor 


with ball bearings thruout 


and fully guaranteed (i 


balanced 


pedal and lever counter- 


6. Face plate, bushed for all sizes of 
insulation, leads wire direct to center of 
stripping blades 





OTECT your product — 


and reduce costs—at every point where 
fastening devices are required by using 
screws and headed parts by PROGRESSIVE. 
ws Let PROGRESSIVE items, produced efficiently 


@ Leading electrical manufac- 
turers everywhere are effecting 
decided economies with the 
Colonial Wire Stripper. Excep- 
tionally easy to operate, it is 
unconditionally guaranteed for 





and accurately by the cold upset process, 
show you the way to substantial savings 





service, performance, and quality 
of construction. Our TRY 
BEFORE YOU BUY PLAN 



















ube, both in original costs and in assembly opera- proves the merits of this ma- 
over- tions. In addition to standard machine screws ee 
and nuts, PROGRESSIVE is equipped to meet workmen. Full details be 
a demands for made-to-order parts in any metal. Dil re = 
. We invite you to submit your problems to FREE TRIAL: orient so we sap gue eine 
your needs. We will send you, promptly, without obligation, 
Ain PROGRESSIVE specialists for intelli- a Colonial Wire Stripper for use in your own plant for ten 
PROMCO gent, prompt solution. full days. Write today. | 
ad PYRAMID PRODUCTS COMPANY 
wT ut () i in E A q Au M ae iF i 2924 SO. STATE ST., CHICAGO, ILL. 
Mass. ae el ee ee ea 





Also Manufacturers of E-2 HAND and BENCH TYPE Wire Strippers 
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if it can be improved 
HUNTER CAN DO IT! 


eS 
AIR CONDITIONING 


and all ELECTRICAL and oe ALL TYPES 
MECHANICAL Uses... ALL SIZES 


In Rolls or Cut to Size Ee PS ae a 
GASKETS STRIPS SHEET FELT aes | 










GASKOFELT WASHERS WICKS 
INSULATING PADS PACKAGING 
WESTFELTOPACK JUTE FzLT 





HAIR FELT MOULDED PARTS 














Felt for absorbing Vibration is now used by many manu- 
facturers of motor-driven machines and appliances. 


Advise us the purpose you have in mind and 
we'll send samples for that specific use. 


WESTERN FELT WORKS 


4029-4115 O3c'en Ave., Chicago, Ill. 


Largest Independent Manufacturers 
and Cutters of Wool, Hair and 
Jute Felt. Established 1899. 


BRANCH OFFICES IN ALL PRINCIPAL CITIES 








if it can be made 
HUNTER CAN MAKE IT! 














BODINE has a 


Sveed Reducer Motor \- LJ 


INVESTIGATE > 


LVDS 


TMU MMe ca 
OTe aie a 











Built by National Acme BODINE offers over Fer rere 


for Acme-Gridley yim CUCM) een hp | 


Machines... because 
: Se ane ese me) ae ce 
no other switch was 


rugged enough. 













Now sold in hundreds 
to manufacturers. 
For ALL NORMAL because SNAP-LOCK 
CIRCUITS such as is “built with machine 
Leia tool ruggedness.” 
TT lt ToS 87 aa 
Switches ... Signal Bulletin 3904 offers a 
Switches, etc. FREE TRIAL on YOUR 
MT Reel yegtme 6Tough Jobs. Write Today. 


IT’S EASY—tTo GAIN 







ee COIL PRODUCTION! 


oe 


Coil winding is a simple, low cost, produc- 
tion job with Ideal adjustable Coil Winding 
Heads; 5 adjustable models make many 
sizes and types of field, mush, armature, 
transformer, motor coils, etc. 










FAST—only three minutes needed for 
set-up! 

EASY—coils laced, taped or tied while 
on head. 

CONVENIENT—quick reading scales for 
any size coil. 


Ideal Heads fit the Ideal Coil Winding Drive or can be attached to 


CHRONOLOG DIVISION OF any lathe face plate or other turning device 






















JUST OUT!» . NEW MODEL 210 COIL WINDER DRIVE. 
ASK FOR F FREE TRIAL DEMONSTRATION | 
170 East 131st Street © °* Cleveland, Ohio IDEAL COMMUTATOR DRESSER CO. 








1008 PARK AVENUE SYCAMORE, ILLINOIS 
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Today’s Economic ‘al Method of Finishing 























ELECTRICAL CONTACTS 


by BRAININ 


Help Solve Engineering 
and Design Problems 














problems and our technical staff is at your disposal. We 
invite your inquiry whether in reference to materials and 
designs for new applications, or for the redesign of exist- 
ing products. Although specializing in laminated sheet 
and wire, bimetals, composite rivets and screws, we also 
supply contact rivets in silver, silver alloys and other 
materials to your specifications. Write to BRAININ for 
your contact requirements. 












THERMOSTATIC BIMETAL 
PRECIOUS METAL PRODUCTS FOR Sa NEAL 










1. STERN & co 


eT) See Saas ara Ere —4 


Double Cup Washer 
Lugs 1015 Series 


K g H SOLDERLESS TERMINAL LUGS 


AND CONNECTORS FOR ALL PURPOSES 
» WRITE FOR CATALOG « 


KRUEGER & HUDEPOHL 
THIRD & VINE STS. CINCINNATI, OHIO 


You Get Better Quality at Lower Cost with these 


MIDGET RELAYS 


If your requirements call for small, low-price relays, P-B MIDGET 
RELAYS will do the job. You'll agree with many users that they 
are outstanding on construc- 
tion and performance. Write 
today for bulletins containing 
full — on P-B MIDGET 
RELA 


POTTER & 
BRUMFIELD 


MFG. CO., INC. 


Princeton, Indiana 





Midget Relays. Semi-Sensi- 
tive Relays. Small Power 
Relays. Process Timers. aes MR- Double Pole (AC or DC) 
Special Timers. 4%” x 2%” x 1%” high. 
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New! 
Our ability to devise practical and economical contact No. 4 
; - ‘ Rotary— 
designs will help you solve your product construction = Work 
o or 


Polishing & Buffing Machine 


Automatically—the modern, economical way to Fin- 
ish your Parts. Production increased with a saving 
in *‘per hour’? cost. Varied shapes and sizes more 
uniformly Polished and Buffed. Packer-Matic, the 
trade mark name for Polishing and Buffing Ma- 
chines, is proving its durability, efficiency and money 
saving value in countless industries. 4 Types of 
Packer-Matic. 
ASK for a Proven Time Study on your Difficult to 


Finish Part. SEND a sample = Finish and a few 
Parts. There’s no obligation. WRITE Eng. Dept. 


THE PACKER MACHINE CO., 


AIR 
COOLED 


nionens <satunnnt 








FOR INDUSTRIAL APPLICATIONS 


1 VA to 10 KVA 


Ferranti Air Cooled Industrial Transformers are 
reducing plant operating costs for many manu- 
facturers—and they can do the same for YOU! 


Write for new descriptive bulletin listing standard 
types! 


Consult with our Engineers on your special 
problems! 


QUALITY — DEPENDABILITY 


—at Low Cost! 


FERRANTI ELECTRIC, INC. 


30 Rockefeller Plaza New York, N. Y. 


SERVICE 





Station 


MERIDEN, CONN. 


——_| 
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MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 








advertised 


A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanica 


in ELECTRICAL MANUFACTURING. Also consult adver- 


parts, equipment and finishes as 


tising pages, turning to advertisers’ index two pages removed from back 


cover. 


ADAPTERS, Plug 
C. D. Wood Elec. Co., 
mn. F. 


Inc., 826 Broadway, New York, 


ALLOYS, Aluminum 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa 
ALLOYS, Bronze 
Bunting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Copper 
American Brass Co., Waterbury, 
Mallory & Co., Inc., P. R., 
Scovill Mfg. Co., 65 Mill, 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, 
St., Midland, Mich. ““‘Dowmetal.’’ 


Conn 
Indianapolis, 
Waterbury, 


Ind 
Conn. 


1660 E. Main 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 44 Wall, New York, N. Y 
‘‘Cerromatrix,’’ ‘‘Cerrobase,’’ ‘‘Cerrobend.’’ 


ALLOYS, Nickel 


International Nickel Co., Inc., 67 Wall, New York, N. Y. 


ALLOYS, Permanent Magnet. See Magnets. 
ALLOYS, Resistance 


Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J. 


Hoskins Mfg. Co., Detroit, Mich. 

ALLOYS, Zinc 

New Jersey Zinc Co., 160 Front, New York, N. Y. 

ALUMINUM 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

AMMETERS. See Instruments 


ANODES, Nickel, Brass and Copper 


Seymour Mfg. Co., Seymour, Conn. 


ARMORED CABLE, Strip 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

John A. Roebling’s Sons Co., Trenton, N. J. 


CARBON 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR O74 UNE eee 


Becker Brothers Carbon Co. 


_ . CICERO, ILL. 
3450 So. 52nd ATi tte Suburb of Chicago 








+ ELECTRICAL AND - 
* ACID PROOF Cements 
* The Choice of All Industry * 
¢ Melting Compounds — Air Drying + 
z Quick Setting — Insulating i 
% Let us estimate on your requirements. % 
* Send unassembled parts. r 
t SAUEREISEN CEMENTS CO. : 
Makers of Insa-Lute + 

: Pittsburgh, (15) Penna. = 
forfeberfesferferferteofeofesferteohe sferte se sfefeferfenfesfesferferfeote 









184 





Always use the latest issue since content is corrected each month. 


ATTENUATORS. See Resistors, Radio 
Control. 

BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, 
Pa. “Fish Spine.’’ 

Star Porcelain Co., Trenton, N. J **Lavolain.’’ 


Steward Mfg. Co., D. M., Chattanooga, Tenn 
BEARINGS, Ball and Roller 

Bearings Co. of America, 519 Harrisburg Ave., Lan- 
easter, Pa. 

Fafnir Bearing Co., New Britain, Conn 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y¥ 
New Departure, Division General Motors Corp., Bristol, 


Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

S K F Industries, Inc., Front & Erie Ave., Philadelphia, 
Pa. 


BEARINGS, Oil-less. 


Bushings, Graphite; 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 


Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 


See Bearings and 
3earings and Bush- 


Bunting Brass & Bronze Co., Toledo, O 
General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass 


Morganite Brush Co., Inc., Long Island City, New York. 

BEARINGS & BUSHINGS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Continental- Diamond 

Formica Insulation Co., 
cinnati, O 

General Electric Co., 
Pittsfield, Mass. 

Mica Insulator Co., Dept. 31, 
ee oe “*‘Lamicoid.’’ 

National Vulcanized Fibre Co., 

Richardson Co., Melrose Park 


Fibre Co., 
4648 


Newark, 
Spring 


Del. 
Grove Ave., Cin- 


Section B-49, Plastics Dept., 


200 Varick, New York, 


Del. 
“‘Insurok.”’ 


Wilmington, 
(Chicago), Il. 


BERYLLIUM COPPER. 
lium. 


BLADES, Fan. 
Fan. 


See Copper Beryl- 


See Wheels, Blower and 


BLOWER WHEELS. 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 
more, Ill. 


BOLTS, NUTS AND SCREWS 


American Screw Co., Providence, R. I. 


See Wheels, Blower 


1008 Park Ave., Syca- 


Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 
American Screw Co., Providence, R. I. 
Blake & Johnson Co., Waterville, Conn. 
Chandler Products Company, Euclid, Ohio 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 
The Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y. 
Pheoll Manufacturing Company, Chicago, Illinois. 
Russell Bardsall & Ward Bolt & Nut Co., Port Chester, 
_ s 


Scovill Mfg. Co., 65 Mill, Waterbury, 
Shakeproof Lock Washer Co., Chicago, 


BOXES AND CARTONS 


Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch Paper Co., 3907 Decatur, 


Conn. 
Illinois. 


Sandusky, O 
BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, 


BRONZE BARS, Solid and Cored 
Bunting Brass & Bronze Co., Toledo, O. 


BRONZE SHEETS. See Brass, 
Copper. 


BRUSH SEATERS. 


BRUSHES, Commutator 
Becker Brothers Carbon Co., 3450 S. 


Conn. 


3ronze and 
See Seaters. 


52nd Ave., Cicero, 
Ill. 

General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O. 


Westinghouse 











Elec. & Mfg. Co., 





Dept. 7-N, E. Pitt 


burgh, Pa. 


BUSHINGS, Bronze. 
ings, Bronze. 


BUSHINGS, Ceramic. Ceramics. 


BUSHINGS, Comp. and Fibre. See 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearing 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., 
land, O (United States Steel Corp. 

Belden Mfg. Co., 4633 W. 

Boston Insulated Wire 

























































































See Bearings & Bush 


See 


sear 


See Porcelain. 


Cleve 
Subsidiary. ) 
Van Buren, Chicago, Ill. 

& Cable Co., Dorchester, Mass 


General Cable Corp., 420 Lexington Ave., New York 
om. 
General Elec. Co., Section Y-8195, Appliance and 


Merchandise Dept., Bridgeport, Conn *“Deltabeston 
Rockbestos Products Corp., 742 Nicoll, New Haven, Conn 
“‘Rockbestos A. V. C.’’ 


John A. Roebling’s Sons Co., Trenton, N. J. 

CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Cable Corp., 420 Lexington Ave., New York, 


General Elec Co., Dept. 6A-201, Schenectady, N. Y. 
“Glyptal,”’ ‘‘Versatol.’’ 

Rockbestos Products Corp., 742 Nicoll, 
“‘Rockbestos All-Asbestos,’’ 

John A. Roebling’s Sons Co., 


New Haven, Conn 
“‘Rockbestos A. V. C,.” 
Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
General Cable Corp., 420 Lexington Ave., New York 
LY 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


CAMBRIC AND CANVAS, Varnished. 
Cloth, Insulating. 


CANDLES, Fixture. 
ized Fibre. 


CAPACITORS. 
CASTINGS, Aluminum. 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


See 


See Tubing, Vulcan- 


See Condensers. 


CASTINGS, Die 
Aluminum Co. of America, 
Pa 
American 


2179 Gulf Bldg., Pittsburgh, 


Brass Co., Waterbury, Conn. 


Dow Chemical Co., Dowmetal Division, 1660 E. Main, 
Midland, Mich. ‘‘Dowmetal’’ (Magnesium Alloy). 

CASTINGS, Magnesium Alloy 

Dow Chemical Co., Dowmetal Division, 1660 E. Main, 
Midland, Mich. ‘‘Dowmetal.’’ 

CASTINGS, Monel, Pure Nickel, Nickel 
Alloyed 


International Nickel Co., Inc., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CEMENT, Commutator 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. . E 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 

ae é 
Sauereisen Cement Co., Pittsburgh, (15) Pa. 
CEMENT, Liquid Porcelain 
Sauereisen Cement Co., Pittsburgh, (15) Pa. 
CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 
American Lava Corp., Chattanooga, Tenn. 
Louthan Mfg. Co., East Liverpool, O 
Sauereisen Cement Co., Pittsburgh, (15) Pa. 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CHAIN, Socket 


Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


CIRCUIT BREAKERS 


Allen-Bradley Co., 13¢9 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Heinemann Elec. Co., 99 Plum, Trenton, N. J. “Re 
Cirk-it.”’ 

Roller Smith Co., Bethlehem, Pa. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


Westinghouse Elec. & Mfg. Co., Pitts 


burgh, Pa. 


Dept. 7-N, E. 


CLIPS AND MOUNTINGS, Fuse 

Dante Elec. Mfg. Co., Bantam, Conn. 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 
Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. 
Patton MacGuyer Co., 17 Virginia Ave., Provider 


. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. r 

Brand & Co., Wm., 276 Fourth Ave., New York, N. 
““Turbo.”’ 
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PILOT LIGHT ASSEMBLIES 


SPECIFIED FOR THEIR 
EXTREME DEPENDABILITY 






A FEW LEADING USERS 


OF DRAKE PRODUCTS 










































, Mass SHEER merit, apna, 4 rer he caviehie 
ew York reputation enjoye y A ilot Light General Electric Co. 
be ack PREFABRICATED PARTS Assemblies. Many of our country’s leading Western Electric Co. 
aheabin * , electrical manufacturers and many more smaller R. C. A. Mfg. Co 
cn. Ce but no less particular buyers specify DRAKE Ze ith Rp di ‘c ; 
COMPLETE ASSEMBLIES \ Products continuously, for their uniform high wasp ad la 
: uality and dependable performance. That's Emerson Radio & Phono. 
. es . . q y Pp DLE perto 
The Same Efficient Bi- Metal in Numerous why DRAKE has, within a few years, become Corp. 
2 ° the World's rgest Makers o, sal an ewe Belmont Radio Corp. 
r., Cleve Practical Forms — Any Shape, Any Size Pilot Light Assemblies. ; , Majestic Radio A Tel om 
re e Any machine, device or instrument whose operation includes Some of the electrical quroment on which Motorola 
few York an automatic response to temperature changes can be im- Se er eee Se Crosley Corp. 
N.Y proved with the non-fatiguing quality of Dole Bi-Metal. This strument Panels, Auto safety si nals, Public Bendix Radio Corp. 

‘ material, in many of the forms suggested above, is capable address re. Airplanes, E ectric fence ae gl 
ven, Conn Ain . : equipment, Floor Surfacing Machines, Business oltzer- t Elec. Co. 
. ee of an infinite number of reactions without loss of accuracy. Machines, Telephone and Telegraph equip- Kelly-Koett Mfg. Co. 

Often it can be used in products already designed without any ment, X-Ray apparatus, Electric phonographs, Keystone Mfg. Co. 
ttery change, and some saving in costs is made possible. Where ee tie hae tele — Magnavox Co. 
— engineering cooperation is needed the same staff which per- Control Equipment, Radio Therapy Equipment, U. S. Navy 
ort Huron fected many outstanding applications will work on your prob- Electric Pianos and Organs, Beauty Parlor Lockheed Air-Craft Lines 


Equipment, Electrical Testing Equipment, 


’ 7 Tele-Type Corp. 
Phonograph Recording Equipment, Signal . “- 


, mM lem. Write us. 





















tm Devices, Electric Stoves, Automobile Testing a gato Corp. 
oe ole p) 0 [ . T oar ‘z ~ - Mi ET A [ ees Electric Percolators, Electric Waffle Western Union Ta Co. 
ed. See Send for FREE Catalog! oe 
THE DOLE VALVE COMPANY, 1901-1941 Carroll Ave., Chicago, Ill. DRAKE ANUFACTURING re 
Vulcan- aA oO 
Offices: Detroit and Albany, N. Y. s 
1713 WEST HUBBARD ST., CHICAGO, ILL. 
Pittsburgh, 
LET US BE 
Pittsburgh, YOUR MANUFACTURING PLANT 
hig). for the production of i, A STEN 
Transformers... power and audio in sizes up 
) E. Main to 10 KVA... current... potential . .. all 
types of standard or special designs. TERMINALS 
, Nickel Coils .. . Reactors and choke, iron core and 
air core types ... special coils and solenoids 
York, N. ¥ for relays, magnets, etc. with 
Rectij . . . Copper Oxide or tube type, 
altered of, unfiltered, for all d.c. require- e SELF-LOCKING 
ts. ptation of design to your par- 
doula nueele. 7 NUTS 
Ave Syca 
eanagee ELECTRICOIL COMPANY INC. iad They do not work loose 
m 6 VARICK STREET, NEW YORK, N. Y. 
= Manufacturing Specialists to the Electrical Industry above use of Elastic Stop Nuts on a 
. subway door control mechanism... manu- 
, Special factured by National Pneumatic Company... 
| is typical of hundreds of successful applica- 
; tions on electrical equipment. 
enn. THE HILLIARD SINGLE- | mnaate Stop Nuts are self-contained and automatic in 
zeport, Conn. R EVO L UTI 0 N Cc LU T CH Se 206 pon, een or separate elements. A 
fie euteeithe latch: Soc Intermittent | resilient, nae locking collar eliminates thread 
cee, Wis. and positive drive. play, and its grip on the bolt cannot be loosened by 
<3 Especially valuable for cutting or vibration or shock. 
ie punching operations, packaging ma- 
aia. eae chinery, etc. RITE for this 56-page Catalog and Data 
Nr. Pitt 0 wie sore it — oe Book. It explains graphically the Elastic 
Se ; Stop principle, illustrates many applications 
Write for booklet giving full information aad Nits Bik ateatied ; abl ? 
rd nuts available. 
Madison Rd., THERE'S A HILLIARD CLUTCH FOR EVERY JOB o> 
a Ill OVER-RUNNING...FRICTION...SINGLE REVOLUTION...SLIP...SPECIAL <i ELASTIC STOP NUT CORPORATION 
60 TN * ‘11017 NEWARK AVENUE + ELIZABETH, NEW JERSEY 
ae ‘THE HILLIARD CORPORATION 
106 WEST 4TH ST. ELMIRA, N. Y. THE NUT WITH THE RESILIENT LOCKING COLLAR 
+ York, N 
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General Electri C Section Q-921 
Merchandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W 
Blvd, Chicago, Il 


Appliance and 


Washington 


Mica Ins ulator C« Dept. 31, 200 Varick, New York 
N Armatite Empire 
Westinghouse Ele & Mfg. Co Dept. 7-N, E. Pitts 


burgh, Pa 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y 
COIL (Coils) 
Armature and Field See Coils 
Driers and Impregnators See Ovens, Industrial 
Electromagnets See Coils 
Impregnator Vacuum See Ovens, Industrial 
Induction See Coils 
Resistance See Units and Elements 
Winders and Spreaders See Winding Machines, Coil 
COILS 
Acme Wire Co., New Haven, Conn 
American Wire Div., Electric Auto-Lite Co., Port Huron 
Mich 
Dano Elec Cr 93 Main, Winsted, Conn 








THE ONLY COMPLETE LINE 
OF INTERCOMMUNICATION 


ee 





Send For g Catalogue 


REGAL AMPLIFIER MFG. CORP. 
14-16 W. 17th ST., NEW YORK 














Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Etc. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 











y 


MAGNET 
SOLENOID 


Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, N. J. 1924 





‘THE DANO ELECTRIC CO. 


Manufacturers of 


/MAGNETIC WINDINGS 
AND TRANSFORMERS 











To Specifications 


93 MAIN ST.,WINSTED, CONN. 











Davis & Co., Inc Dean W., 541 W. Fulton, Chicago, 
Iii 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N.. 2 

Electricoil Cc Inc., 6 Varick, New York, N. Y. 

General Electric Co., Schenectady, N. Y 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass 

John A. Roebling’s Sons Co., Trenton, N. J 


COMMUTATOR STONES & GRINDERS 


See also Seaters, Commutator Brush.) 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 
CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass **‘Hi Farad.’’ 
senwood Linze Co., St. Louis, Mo 
Cornell-Dubilier Elec. Corp., 1008 Hamilton sivd., 


S. Plainfield, N. J 

General Electric Co., Schenectady, N. Y 
Mallory & ¢ In P. R Indianapolis, Ind 
Solar Mfg. Corp., Bayonne, N. J. 


CONDENSERS, Fixed 


Acme Wire Co New Haven, Conn 
Aerovox Corp New Bedford, Conn 
Cornell-Dubilier Elec. Corp., 1008 Hamilton sivd., 


S. Plainfield, N. J 

General Electric Co., Schenectady, N. Y 
Mallory & ( Inc Pp. & Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J 


CONNECTORS, Rubber 
Lord Mf Co., Erie, Pa 


CONNECTORS, Wire 


Dante Ele Mfg. Ce SJantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more Ii! 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd 
Cincinnatl oO 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 

Sherman Mfg. Co H. B., Battle Creek, Mich 

CONTACTORS, Magnetic. See Relays. 


CONTACT POINTS. See Points, Contact. 
CONTACTS, Carbon and Graphite 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill 
Morganite Brush Co., Inc., Long Island City, N. Y¥. 
Superior Carbon Products, Inc 9115 George Ave., Cleve 
ana 0 
CONTROLLERS, Motor 
See also Rheostats Motor Control.) 
Allen-Bradley Co 1309 S. First, Milwaukee, Wis. 
Dunn, Inc Struthers, 138 N. Juniper, Philadelphia, Pa, 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Heinemann Elec. Co., 99 Plum, Trenton, N. J. 


N. Y 
Pitts 


Ward Leonard Elec. Co., 
Westinghouse Elec & Mfg. Co., 


burgh, Pa 


34 South, Mt. Vernon, 
Dept. 7-N, E 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G., 1731 
Chicago, Il 

W _ Leonard Elec. Co., 

Weston Elec. Instrument Corp., 
owas N. J 


Belmont A 


= 


e., 


34 South, Mt. Vernon, N. Y. 
5882 Frelinghuysen Ave., 


CONTROLS, Pressure and Vacuum. 
Controls and Valves, Temperature. 


See 


CONTROLS, Radio. See Resistors, Radio 


CONTROLS AND VALVES, Temperature 
See also Regulators, Temperature; Thermostats.) 

Allen-Bradley (« 1309 S. First, Milwaukee, Wis 

Barber-Colman Co., Rockford, Il. 

General Electric Co., Schenectady, N. Y. 

H-B Ele Co. Inc., 2531 N. Broad, Philadelphia, I 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp 1201 Belmont Ave., Chicago, Ill. 

Westinghouse Ele & Mfg. Co., Dept. 7-N, E. 
burgl Pa. 


Pitts- 


CONVERTERS, Rectifier. See Rectifiers. 
COPPER, Beryllium 
American Brass Co., Waterbury, Conn. 


COPPER, Oxygen-Free High Conductivity 


The Scomet Engineering Co., 420 Lexington Ave., New 
York, N. ¥ 
COPPER SHEETS. See Brass, Bronze and 


Copper. 


COPPER, Thin-Sheets (Electro-Deposition) 


American Brass Co., Dept. D5, Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, 
Heavy Duty Cords 

Iso Cable, Heavy 
Insulated. ) 

American Steel & Wire Co., 
land, O (United States 
American Wire Div., Electric 

Mich 
Belden Mfg. Co., 4633 W 


Radio and 


See a Flexible Leads; Wire, 


Duty; 


Rockefeller Bidg., Cleve- 
Steel Corp. Subsidiary.) 
Auto-Lite Co., Port Huron, 


Van Buren, Chicago, Ill. 


Zoston Insulated Wire & Cable Co., Dorchester, Mass. 
Driver Co., Wilbur B., Newark, N. J : 
General Cable Corp., 420 Lexington Ave., New York, 


N. ¥ 


General Electric Co., Section Q-94010, Appliance and 


Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Rockbestos Products Corp., 742 Nicoll, New Haven, 

Conn Rockbestos All-Asbestos.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 
CORDS, Resistance Line 
Boston Insulated Wire & Cable Co., Dorchester, Mass 



































































Holyoke Wire & Cable Corp., 710 Main, 
Ohmite Mfg. Co., 4806 W. Flournoy, 
Rockbestos Products Corp., 742 Nicoll, 


Holyoke, M 
Chicago, Ill 
New Haven, ( 


CORES, Resistor and Resistance Coil 


American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., Akron, O. 
General Electric Co., Schenectady, N. Y. 


Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., Trenton, N. J 
Lavolain.’* 

Steward Mfg. Co., D. M., 


COTTER PINS. 


COUNTING DEVICES. 
tronic; Tachometers. 


“Thermola 


Chattanooga, Tenn. 


See Pins, Cotter. 


See Controls, Elk 


COUPLINGS, Flexible 
Cullman Wheel Co., 1328 Altgeld, 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 
Richardson Co., Melrose Park (Chicago), Ill. 
Torrington Mfg. Co., Torrington, Conn. 


CRYSTALS, Molder. 


tals. 


Chicago, Ill. 


See Bezels & Cry 


CUPS, Oil and Grease 


~ Bros. Mfg. Co., 1854 8S. Kilbourn Ave., Chicag 
ll 
Hunter Pressed Steel Co., Lansdale, Pa. 


Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill 


Trico Fuse Mfg. Co., Milwaukee, Wis. 

DIALS 

— Mfg. Co., Inc., James, 150 Exchange St., Malder 
1ass 


DIALS, Thermostat 


Germanow Simon Machine Co., 438 St. Paul, Rochester, 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 


Chicago Molded Products Corp., 1024 Kolmar Ave 
Chicago, [1 

Richardson Co., Melrose Park (Chicago), Tl. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y¥ 

DRAFTING ROOM SUPPLIES 

Keuffel & Esser Co., Hoboken, N. J. 

DRIVE SCREWS. See Screws, Self- 
Tapping. 


DRIVES, Machine Tool 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

DRYERS, Atmospheric, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary) 
Granite City Steel Co., Granite 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


Olney P. O., 


(United 


City, Tl. 


ELECTRODES, Welding 
General Electric Co., Schenectady, 
Mallory & Co., Inc., P. R., 


ae: # 
Indianapolis, Ind. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ENAMELS. See Finishes. 

ENGINES, Diesel 

Fairbanks, Morse & Co., 
Ave., Chicago, Ill. 


Dept. 25, 600 S. Michigan 


EQUIPMENT, Chemical and Special Pro- 
cess 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O 
Philadelphia, Pa ) 
EYELETS 
American Brass Co., Waterbury Brass Goods Brancl 
Waterbury, Conn 
Platt Bros. & Co., Waterbury, Conn. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT 

American Felt Co., Ine., 315 Fourth Ave., New York 
N.Y 

Felters Co., Inc., 201 South, Boston, Mass. 

Western Felt Works, 4029-4115 Ogden Ave., Chicag 


Ill. 


FILTERS, Radio Interference 


Aerovox Corp., New Bedford, Mass. 

FERRULES 

American Brass Co., Waterbury Brass Goods Branc! 
Waterbury, Conn. 

Patton-MacGuyer Co., 17 Virginia Ave., Providen 
R. I 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 
Brandywine Fibre Products Co., 1402 Walnut, Wilmins 
ton, Del. 
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Iney P. O 
(Ur j 
WIRE 
eo » All ae - 
with Rubber, ib b 
Cotton, Asbestos, FLEXIBLE CABLES and oti Made 
a Varnished Cambric, Transformer Lead, to Standardized 
a Resistant to Flame, Oscillating Fan, Specifications. 
VOntrom, Heat, Oil, Abrasion. Mercury Switch, C : - 
: Apparatus Lead, onstructions Modified 
For Use with All Types Motor Lead for Service Conditions. 
of Electrical Equipment. Welding : 
Michigar SPECIALTIES 
. SHIELDING All Types of Wire Prod- 
sial Pro- Copper, Bronze, Aluminum or ucts and Complete Wiring 
aia Steel in Wire or Ribbon Braid Assemblies. 
) 
Manufactured by 
xis Branct BOSTON INSULATED WIRE & CABLE CO. 
Established 1905 Dorchester, Mass. 
8. 5 e eo 
pre tibsilo HIGH wear resistance 
ELECTRICAL CONTACTS LOW CONTACT RESISTANCE 
New York Gibsiloy ductile powdered metal contacts 


combine the desirable properties of pure 
ss. silver with greatly increased wearing 
e., Chicas qualities. 
They are tough and highly ductile. They 
have less tendency to stick or weld, will 
not gall, and can be punched, machined, 
drilled, and tapped without breaking. 
\ Moreover, they retain a conductivity 
X\ 75% to 100% that of silver, and are 
ods Brar QS 


characterized by a low, constant resist- 
Provider ance. ; 
Supplied in almost any shape, with or 
aw without base metal backing, to suit your 
requirements. 


Let us help solve your Contact Problems 


rew Mac GIBSON ELECTRIC CO. 


Fibre.) s 
it, Wilming 500 Blvd. of Allies Pittsburgh, Pa. 
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™ _ . 
Ceram-I-Cast 
2 2 o 
~< 
Heating Units 
! oo 
for Maximum 
Y = = 
Efficiency 
@ The Ceram-I-Cast super-high speed 
automatic range heating unit is superior 
both in speed and efficiency because the 
resistance element is encased in ceramic 


material and cast directly into metal of 
high thermal conductivity. 


Ceram-I-Cast units are thermostati- 
cally controlled, preventing over-heating 
or buckling, thus prolonging the life of 
the unit. When cooking utensil is 
removed from unit current is automati- 
cally reduced, resulting in a great saving. 

Ordinary heating units buckle under 
high temperatures when current is left 
on after removal of vessel. Loss of 
efficiency and shortening of useful life 
results. Ceram-I-Cast units are guaran- 
teed to be flat, and remain flat, thereby 
giving maximum heating efficiency. 





Unit 
Complete Details On Request. 





Here is an electrical insulating material 
which offers an unique combination of 
properties— 

. Excellent appearance 

. Non-hygroscopic 

. Great structural strength 

. Machinability 

. Permanence 

. Corrosion Resistance 

- Versatility 

(Properties can be varied to meet specific problems) 

8. Made in standard sheets, rods, tubes or parts to 
specifications. 


Continental-Diamond Engineers are con- 
stantly helping designers solve insulating 
problems with DILECTO. 

The DILECTO catalog gives complete 
technical data on this modern insulating 
material. Ask for Catalog DO-5. 


CONTINENTAL - DIAMOND 


FIBRE COMPANY 
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SPECIALISTS IN GEAR AND 
TS ete ee 


SPRINGFIELD 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


PENNSYLVANIA 


NORTH EAST, 


Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 
specifications and get our 
prices 
ments. 


aah) Oh ee 2 


at al em leh wee 


on your 


require- 





BURNLEY) 


THE ORIGINAL || 
A FAVORITE|| 
FOR 40 YEARS 
e 
MAKES SOLDER 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ 
Laboratories 





PILOT LIGHTS 


UNDERWRITERS APPROVED MODEL 100 


ae 


SR case 


} COMPLETE LINE OF 


National Sale 
EDWIN SCHMITT 
134 Liberty Street 


its a 


PILOT LIGHT 


> ASSEMBLIES FOR 
> ALL APPLICATIONS 


Write for 
NEW 6-PAGE 
CATALOGUE 


eI Pn 


New York. WN. Y 


INSTRUMENT LITTELFUSES 


for meters, 1/200 amp. up. 


HI- 


VOLT LITTELF USES for trans- 
10,000 


mitters, ete., 
voit 


indicators. 


and 
mounting, 


Wpatsea baa) 


ranges; 


RADIO 
etc. 


Tie) Fue 
SPECIAL, 
INDICATOR 


1000, 5000, 
TAGE FUSES 
NEON VOL Ss 
AIRCRAFT, AUTO WRITE 
FUSES; 


up. 
and 


fuse gor 


CATALOG 


4753 Ravenswood Ave. 


Chicago 


of highest quality 
In all voltages up 
to 250. We invite 
eae Rt 
manufacturers. 


inquiries 


HERZOG 


MINIATURE LAMP WORKS 


Ca Tras 


Te 
LONG ISLAND CITY 


engineering 


Established 1911 


tis 


Tati 


NEW YORK 


solve your problem 





Continental-Diamond Fibre Co., Newark, Del. ‘‘Codite,’’ 


“Vulcoid.’ 

General Electric Co., Section B-49 Plastics Dept., Pitts- 
field, Mass ““Textolite’’ (‘‘Cetec’’ Cold Mold). 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, IIl. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’’ ‘‘Vul-Cot.’’ 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 

Solar Mfg. Corp., Bayonne, N 


Taylor Fibre Co., Norristown, Pa 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 
burgh, Pa. 

General Electric Co., 
Merchandise Dept., 

Maas and Waldstein 


2179 Gulf Bldg., Pitts- 
Section Q-921, 
Bridgeport, Conn. 
Co., Newark, N. J. 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 


American Wire Div., 


Appliance and 


Electric Auto-Lite Co., Port Huron, 


Mich 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
General Cable Corp., 420 Lexington Ave., New York, 
N. ¥. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
FLEXIBLE RESISTORS. See Cords, Re- 


sistance Line. 


FLUX, Brazing 


Handy & Harman, 82 Fulton, New York, N. Y. 


FURNACES, Direct-Heat, Electric 


General Electric Co., Schenectady, N. Y. 

FUSES, Enclosed 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Littelfuse, Inec., 4252 Lincoln Ave., Chicago, TIl. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.’’ 

FUSES, Potential 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (Surge 


Protectors. ) 


GASKETS, Felt 


American Felt Co., Inc., 315 Fourth Ave., New York, 
N. ¥ 

GASKETS, Fibre. See Fibre, Vulcanized. 
GAUGES, Air Gap 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Ill 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 
Philadelphia, Pa. 


GEARS AND PINIONS, Metal 


5996 Tabor Rd., Olney P. O., 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill 
Perkins Machine & Gear Co., Springfield, Mass. 


GEARS AND PINIONS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4648 Spring Grove Ave., Cin- 
cinnati, O 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill. 

General Electric Co., Section B-29, Plastics Dept., 
Pittsfield, Mass. ‘‘Fabroil,’’ ‘‘Textolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
i 4 ‘*Lamicoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del. 
Perkins Machine & Gear Co., Springfield, Mass. 
Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 


GEAR-MOTORS 
General Electric Co., Schenectady, N. Y. 


GEAR STOCK, Laminated. See Plastics, 


also Gears & Pinions, Non-Metallic. 
GENERATORS. See Plating Generators. 
GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. 
Bushings, Graphite. 


See Bearings & 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 
INSTRUMENTS, Laboratory eee 

General Electric Co., Schenectady, N. 

General Radio Co., 30 State, Seachins: " Mass. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 


Hickok Elecl. 
land, O 
Roller-Smith Co., 
Simpson Electric 
Triplett Elecl 

ton, O 
Weston Elect}. 

Newark, N 
Westinghouse 
burgh, Pa 


Instrument Co., 10514 Dupont Ave., Cleve- 
Bethlehem, Pa 

Co., 5200 Kinzie, 
Instrument Co., 3110 


Chicago, Tl. 
Harmon Ave., Bluff- 
Instrument Corp., 


Elec & Mfg. Co., Dept. 


582 Frelinghuysen Ave., 


7-N, E. Pitts- 
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INSTRUMENTS, Portable and Switchboar 


Ferranti Electric, Inc., 30 Rockefeller Plaza, New Yor} 


General 


Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, P 


Hickok Elect}. 
land, O. 
Roller-Smith Co., Bethlehem, Pa. 
Simpson Electric Co., 5200 Kinzie, Chicago, Il. | 
Triplett Elecl. Instrument Co., 3110 Harmon Ave., Bluff 
ton, O. 

Wagner Elec. Corp., 6400 Plymouth 
Weston Elecl. Instrument Corp., 
Newark, N. J 
Westinghouse Elec. 

burgh, Pa. 


Instrument Co., 10514 Dupont Ave., Clev: 


Ave., St. Louis, M 
582 Frelinghuysen Ave 
“‘Tiluminometer,’’ ‘‘Pin-Jack.’’ 


& Mfg. Co., Dept. 7-N, E. Pitts- 


INSTRUMENTS, Resistance Bridge 
General Electric Co., Schenectady, N. Y. 


General Radio Co., 30 State, Cambridge, Mass. 
Roller-Smith Co., Bethlehem, Pa. 
INSTRUMENTS, Speed Indicating. See 


Tachometers. 


INSULATION (Insulating) (insulators) 
Beads. See Beads, Insulating. 
Bushings. See Ceramics. 
Ceramic. See Ceramics. 
Cloth. See Cloth, Insulating. 
Composition. See Plastics. 
Compounds. See Varnish, 
Compounds 
Fibre. See Fibre; 
Lava. See Lava. 
Mica. See Mica. 
Molded. See Plastics. 
Paper See Paper, Insulating. 
Phenolic Fibre. See Plastics. 
Plastics. See Plastics. 
Porcelain See Porcelain. 
Slot. See Paper, Insulating; 
Tape. See Tape 
Tubing. See Tubing, 
ing, Laminated 
Fibre. 
Varnish. 
Wax. 


Insulating; also Wax and 


also Plastics. 


also Cloth, Insulating. 


Varnished Fabric; 
Phenolic; also Tubing, 


also Tub 
Vulcanized 


See Varnish, 
See Wax and 


Insulating. 
Compounds. 


INTER-COMMUNICATING EQUIPMENT 


Regal Amplifier Mfg. Corp., 14-16 W. 17th St., New 
York, N. Y. 

IRONS, Soldering 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 


more, Ill. 


Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 
KNOBS, Radio and Instrument 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Til. 

Imperial Molded Prods. Corp., 2927 W. Harrison, Chi 
cago, Il 

Kurz-Kasch, Inc., Dayton, O. 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass 

LACQUERS. See Finishes. 


LAMINATED PLASTICS. 
LAMINATION DIES. 
LAMPS, Miniature 


General Electric Co., Incandescent Lamp 
land, O 
Herzog Miniature Lamp W orks, 


See Plastics. 


See Dies & Molds. 


Dept., Cleve- 


Inc., 12-19 Jackson Ave., 


Long Island City, N. 

LAVA 
American Lava Corp., Chattanooga, Tenn. 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


LEADS, FLEXIBLE. See Flexible Leads. 
LIGHTS, Pilot or Indicator 


Dial Light Co. of America, 134 Liberty, New York, \ 
, Sees 
Drake Mfg. Co., 1713 W. Hubbard, Chicago, I). ? 
General Elec. Vapor Lamp Co., 887 Adams, Hoboken, 
i. We 
Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N. Y. 
LIMIT SWITCHES. See Switches, Limit. 
LOCK WASHER SCREWS. See Screws, 
Lock Washer. 
LOCK WASHERS. See Washers, Lock 


and Spring. 


LUGS, Copper 

Dante Elec. Mfg. Co., Bantam, 

Ideal Commutator Dresser Co., 
more, Ill 

Ilsco Copper Tube & Products, 
Cincinnati, O. 

Krueger & Hudepohl, 


Conn. 


1008 Park Ave., Syca 


Inc., 5629 Madison Rd., 


3rd & Vine, Cincinnati, O 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. 1. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. 
chine. 


See Screws, Ma- 


MACHINE TOOL DRIVES. 
Machine Tool. 


See Drives, 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O 
Philadelphia, Pa. 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M, Meriden, Conn. 




















































Modern Instrument Making. 























y Yor 
ia, I 
Cleve _ . . — << Seceee 6006 606 MSS ee 
1. 
, Bluft 
is, M 
n Ave 
. Pitt 
See 
rs) 
Vax and 
Model 321—One of Triplett’s 21 Case Styles 
Precision Electrical Measuring Instru- 
ments—Round, Square, Fan, Twin Cases; 
2”to 7 
PAINSTAKING processes observed in the construction of 
lating. precision instruments are not generally known. Shown 
“a here is an assembly view in the modern air-conditioned Triplett 
ileanized plant. The most approved processes in instrument making 
are evidenced by the moisture proof floors and walls—the 
closed windows and doors—the aging ovens along the assembly 
AENT line—the glass covered benches shielding delicate parts from 
st., New air currents that might carry minute particles of dust or lint. 
These are only a few of the essentials employed by Triplett to 
give you instruments equal to today’s rigid requirements. 
2, Syca 
enna, O FOR MORE 
_ o INFORMATION TRIPLETT ELECTRICAL INSTRUMENT CO. 
WRITE SECTION ECT) Th 
3110 HARMON AVE. 
lar Ave., 
ion, Chi 
Malden, 
tics. 
Molds. Change AC to DC without moving 
parts, glass bulbs, liquids, or spark- 
- ing contacts. 
meets DRY — DURABLE — COMPACT 
SPECIAL RECTIFIERS AND COMPLETE ASSEMBLIES 
Leads. 
at 
ew York, THE BENWOOD LINZE CO. 
Meehan. ST. LOUIS, MO. 
) Jackson ELECTRICAL RECTIFIERS 
MANUFACTURERS ENGINEERS 
Limit. 
Screws, 
y Lock 
Designed and built for applications where smooth, 
quiet, efficient, low-cost operation is essential, these shaded- 
ve., Syca pole induction motors incorporate such features as: Resil- 
dison Rd ient Mountings; Oil-less, self-aligning Bearings and Shafts 
“ of high carbon steel ground to exceptionally close tolerances. 
providence CLARE Individualized Available in Power Ranges from 1/300 to 1/15 H.P. 
ch. je sae | WRITE TODAY for catalog which gives detailed informa- 
and Gelaaet t i veer tion about the complete line of PILOT MOTORS. 
rs, Ma- job. Available in any coil 
and contact combinations. 
Details of your require- 
Drives, ments will be handled in all = a F. A. SMITH CORP. 
secrecy. Write for descriptive catalog 
ROCHESTER UN. 
aie e. atinaintiannatniainimamninmenniaii Mtkers of: Arctic Aire Fans—Exhaust Fans—Pilot Blowers 
C. P. ate AS ectays 
LAWRENCE & LAMON AVES. - - CHICAGO * Counters (electric) 
n. SM Red Sd * Contact assemblies 


FIFTH ANNUAL PRODUCT DESIGN NUMBER 



































































































MACHINES, Riveting 


Chicago Rivet & Machine Co., 1848 S. 54 Ave Cicero, 
P. O., Chicago, Ill 

Tubular Rivet & Stud Co., Wollaston, Mass 

Weber Machine Corp., Rochester me 

MAGNESIUM ALLOYS, See Alloys, Mag- 
nesium. 

MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, Camden, 


N J (Small 


Ohio Ele Mfg. Co 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 


General Electric C« Schenectady, N. Y. 


MANUFACTURING, Contract 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. See 


Ladles. 


Pots & 


METALS, Colored. See Metals, Prefinished. 


METALS, Laminated. See Ther- 


mostatic, 


Metals, 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire 
Thomas Steel Co., Warren, O 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Cc. S. Brainin Div., Il. Stern & C Ine 218 W. 40th 
New York, N. Y. 

Callite Products Div., 
Union City, N. J 

Chace Co., W. M., 1608 Beard Ave Detroit, Mich 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Ill 

General Plate Co., Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass ‘*Truflex.’’ 


Eisler Elec. Corp., 547 39th 


Calliflex 


METERS. See Instruments. 


MICA 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
Continental-Diamond Fibre Co., Newark, Del. *“Mica 


bond.”’ 

General Electric Co., Section M-619, Insulating Materials 
Div Appliance and Merchandise Dept., Bridgeport 
Conn. 

Insulation Manufacturers Corp., 565 W Washington 
sivd., Chicago, Tl 


Macallen Co 16 Macallen, Boston, Mass 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. **Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass ““Y¥-26.° 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa. 


MOLDED INSULATION. See Plastics. 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes 
Callite Products Division, Eisler Elec 
9th, Union City, N. J ‘ 
Fansteel Metallurgical Corp., N. Chicago, Tll 
Mallory & Co P. B.,  im Indianapolis, » Ind. 
Westinghouse Elect. & Mfg. Co Dept. 7-N, E 


burgh, Pa 


OLDER & SOLDERLES 


GS 


SQ. OR RD. END—ONE & TWO HOLE 
WRITE— ANY TYPE OR SIZE 


DANTE ELEC. MFG. CO. 


Bantam, Conn. 


Corp., 547 


Pitts 








o” 
“” 





TRICO OILERS maintain a 
constant level of oil in bearings. 
No guesswork, bearing failures, 
waste of oil or grease, oil- 
soaked motor windings, fire and 
accident hazards. A wonderful 
investment. 


Write for Bulletin #25 
TRICO FUSE MFG. CO. 


Milwaukee rs Wisconsin 


MONEL METAL 

Driver-Harris Co., Harrison, N. J 

Driver Co., Wilbur B Newark, N. J 

International Nickel Co., Inc., 67 Wall, New York, N. Y. 


MOTOR DRIVE UNITS. See 


chine Tool. 


Drives, Ma- 


MOTOR GENERATORS 
General Electric C« Schenectady, N. Y. 


MOTOR STARTERS. See Controllers, Mo- 


tor. 
MOTORS 
(See also ‘‘Motor specifications for Designed-in Power 


Applications,’’ elsewhere in this issue.) 
Air-Way Electric Appliance Corp., Toledo 
Alliance Mfg. Co., Dept. H. Alliance, O 
Baldor Electric Co., 4351 Duncan Ave., St. 
Barber-Colman Co., Rockford, Il 
Bodine Elec. Co., 2256 W. Ohio, Chicago, Tl 
Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 

Delco Appliance Division, General Motors Sales Corp 
Rochester, N. Y. (Also Radio Tuning Motors.) 

Delco Products Division, General Motors Corp., Dayton, 
Oo 

Dumore Company, Dept. 109-J, Racine, Wis 

Electric Specialty Co., 213 South, Stamford, 

Fairbanks, Morse & Co., Dept. 25, 600 8S 
Ave Chicago, Ill. 

General Electric Co., Schenectady, N. Y. 
Hansen Mfg. Co., Princeton, Ind 

Haydon Mfg. Co., Inc., Forestville, Conn 
Heinze Electric Corp., div. of Houdaille-Hershey Corp., 
Lowell, Mass 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill 
Kendrick & Davis Co., Inc., Lebanon, N. H 
Kingston-Conley Elec. Co., North Plainfield, N. J. 


Ohio. 


Louis, Mo 


Conn 
Michigan 





Leland Elec. Co., Dayton, O 
Master Elec. C« Dayton, O 
Ohio Elee. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


Reliance Elec. & Eng. Co., 1094 Ivanhoe Road, Cleve 
land, Ohic 


Signal Ele Mfg. Co Menominee, Mich. 


Smith Corp I A Rochester, N. Y. 

Speedway Mfg. Co 1828 So. 52nd Ave., Cicero, Ill. 

Star Electric Motor Co., Bloomfield, N. J. 

I Ss Electrical Motors, Inc., 86-34th St., Brooklyn, 
M.-F 

Victor Elec. Prods., Inc., 3027 Robertson Ave., Cincin 
nati 0 

Wagner Ele Corp., 6400 Plymouth Ave., St. Louis, 
Mc 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa 


MOUNTINGS, Rubber 
Lord Mfg. Ce Erie, Pa 


MULTIPLE LEAF CONTACT SWITCHES. 


See Plugs & Jacks, Radio. 


NAILS 
American Steel & Wire Co Rockefeller Bldg., Cleve 
land., O (United States Steel Corp. Subsidiary.) 
NICKEL 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 
NICKEL-SILVER 
Sheet Rod, Tube, Wire 
American ‘Brass Co., Waterbury, Conn 


Driver C« 
Driver-Harris Co., 
Hoskins =~ Mfg. Co 


Wilbur B., Newark, N. J 
Harrison, N. J 
Detroit, Mich 


SeovillsMfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.’’ 

Seymour Mfg. Co., Seymour, Conn 

NUTS, Machine. See Bolts, Nuts and 
Screws. 

NUTS, Stop 

Elastic Stop Nut Corp., 1017 Newark Ave., Elizabeth, 
N. J 


NUTS, Wing 
Parker-Kalon Corp., Dept E, 190 
N. ¥ 


Varick, New York, 


OHMMETERS. See Instruments. 


OIL SEALS. See Seals, Oil. 


OILERS 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Il 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Til 


Trico Fuse Mfg. Co., Milwaukee, Wis 
Levomat ic Drip-Drop.’’ 


OIL-LESS BEARINGS. 
Bushings, Graphite; 
ings, Non-Metallic. 


“‘Opto-Matic,’’ 


See Bearings & 
Bearings & Bush- 


OSCILLOGRAPHS. See 


Testers. 


Instruments, also 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp 8 S. Michigan Ave., 
Ill (‘‘Kimpak’’ Crepe Wadding.) 


Chicago, 


PAINT. See Finishes. 

PAPER, Insulating 
Fish Paper, Press Board, Fibre Board, Fuller Board, 
Slot Insulation 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
Turbo.”’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Continental-Diamond 


Fibre Co., Newark, Del 
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General Electric Co., 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill 
Mica Insulator Co., 


Section Q-921, Appliance 


Washin 


Dept. 31, 200 Varick, New Y 
N Y “‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, I 
““Campbellite,’’ ‘‘C-F,’’ ‘‘Peerless.”’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products De: 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ De 
ite.’”’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pi 
burgh, Pa. 


PEGS, Armature 
Insulation Manufacturers 
Blvd., Chicago, I 
Mica Insulator Co., 
N. ¥ 
National 


Corp., 565 W. Washingt 


Dept. 31, 260 Varick, New Y 


Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 


Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Con 
PHENOLIC COMPOUNDS. See 
PHENOL FIBRE. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 
Bunting Brass & Bronze Co., Toledo, O. 
Driver-Harris Co., Harrison, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn 


PHOTOELECTRIC CELLS AND TUBES 

General Electrie Co., Schenectady, N. Y 

G-M Laboratories, Inc., Dept. G, 1731 
Chicago, I 

Weston Electl. Instrument Corp., 
Newark, N. J **Photronic.’’ 


PILOT LIGHTS. 
PINIONS. 


Plastics. 


See Plastics. 


Belmont Ave., 


582 Frelinghuysen Ave., 


See Lights, Pilot. 

See Gears & Pinions. 

PINS, Cotter 

Hubbard Spring Co., M. D., 690 Central Ave., Por 


tiae, Mich. 


PLASTICS, Laminated or Molded 


(See also Tubing, Laminated Phenolic.) 


American Insulator Corp., New Freedom, Pa. (Cold 
Mold.) 
Auburn sutton — Works, Inc., Molded Plastics Div., 


Auburn, N. Y. 

Bakelite Corp., 247 Park Ave., New York, N. Y 
Settle Products Div. of American Cyanamid Co., 30 
Rockefeller Plaza, New York, N. Y. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Chicago Molded 
Chicago, Il 

Continental-Diamond Fibre Co., Newark, Del. 
“‘Dilecto,’’ ‘‘Dilophane,’’ ‘‘Celoron.’’ 
Durez Plastics & Chemicals, Inc., 
Dk 

Formica Insulation Co., 
cinnati, O 

General Electric Co., Section B-49, 
Pittsfield, Mass ““Textolite.’’ (‘‘Cetec’’ 
Imperial Molded Prods. Corp., 2921 W. 
cago, Ill 

Kuhn & Jacob 
Trenton, N. J. 

Kurz-Kasch, Ine., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., 
nolite.”’ 
Richardson Co., 

Stokes Rubber Co., 
N. 2 

Surprenant Electric 
Boston, Mass 

Synthane Corp., 

Taylor Fibre Co., 

Westinghouse Elect 
burgh, Pa. 


Products Corp., 1024 Kolmar Ave., 


North Tonawanda, 


4648 Spring Grove Ave., Cin- 


Plastics Dept., 
Cold Mold.) 
Harrison, Chi 


Moulding & Tool Co., 1204 Southard, 


Wilmington, Del. ‘“‘Phe 


Melrose Park (Chicago), Ill. ‘‘Insurok 
Joseph, 330 Webster St., Trenton, 
Insulation Co., 84 Purchase S&t., 
Oaks, Pa. 

Norristown, Pa. 


& Mfg. Co., Dept. 7-N, E. Pitts 


PLATES, Carbon Resistance ) 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill. 


Long Island City, N. Y. 


Cleve- 


Morganite Brush Co., Ine., 
Superior Carbon Products, Inc., 9115 George Ave., 
land, O 


Trent Co.,. Harold E., 619 N. 54th, Philadelphia, Pa. 


PLATING GENERATORS 

Burke Electric Co., 12th & Cranberry Sts., Erie, Pa 
Electric Specialty Co., 213 South, Stamford, Conn. 
General Electric Co., Schenectady, N. Y. 

Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM. 


PLUG & CORD SETS 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 

General Cable Corp., 420 Lexington Ave., New York, 
N. Y 

General Electric Co., 
chandise Dept., Bridgeport, Conn. 
tale Tap,’ ‘“‘Unicord.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


PLUGS, Attachment 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

C. D. Wood Electric Co., Inc., 826 
won, BY. 


See Points, Contact. 


Section Q-921, Appliance and Mer 
“Ge-Flex,’’ ‘‘Tell 


Broadway, New 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 
Mich 


PLUGS & JACKS, Radio 
Guardian Elec. Mfg. Co., 1627 W. 
Til. 


690 Central Ave., Pontia 


Walnut, Chicago 
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TERMINAL PANELS 


Terminals, such as these, supplied mounted on panels, to your blue print, or 
probably standard panels shown in our bulletins will fulfill your requirements. 


Write Us Asking for Bulletins 


ew ¥ Leading electrical manufacturers are regularly 


2300 WABANSIA AVENUE 


JUBES 
iont Ave 


ysen Ay 


Wilming 


mar Ave 


‘onawanda, 
Ave., Cin 


ics Dept., 
1d Mold 





New York 


a the Front C 


; a . . 


e., Cicero, 


N.Y interest 


ve., Cleve 


lia, Pa. 


Erie, Pa 
_ Conn. 





in the 


purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 


HOWARD B. JONES 


CHICAGO, ILL. 








Giles Automatic 


STAKING 
MACHINE 


@ The ideal riveting machine 
where absolute uniformity is re- 
quired. Adjustable for particular 
jobs, such as riveting movable 
joints, etc. Weight of hammer 
blow can be varied; special de- 
sign prevents tripping with 
fingers in die. Work is held 
firmly in position by pad while 
in operation. No wiring or 
other installation problems. 
Write for illustrated 
folder; no obligation. 


WEBER MACHINE CORP. 
ROCHESTER, NEW YORK 





“1 |Use the Routing Form on 
over 


features of Chiet 


designate 


to your 


associates Design 


plant 





























ELECTRIC APPLIANCE CORP. ¢ TOLEDO, OHIO 


Manufacturers of the Air-Way Vacuum 
fe Tame mel mle lar st) a 





Route to— 
President 


Vice-Pres. 
Gen. Mgr. 


Engineer 


Engineer. 


Electrical 
Engineer 


Production 
Manager, 


Purchasing. 


After you have had the opportunity of thoroughly reading this 


Fifth Annual PRODUCT DESIGN Number of ELECTRICAL 
MANUFACTURING, let your associate designers, engineers and 








nl executives share the interesting content also. 


0, 
New York 


and, Mer Of course you will be impelled to retain this copy for your own handy reference. However, 
. ae may we suggest that you first make sure that your co-workers also have the opportunity to review 
oe its many valuable articles on design and engineering. There is much of vast importance on trends 
ee and developments in product evolution that everyone in your plant should read and digest. 
liance and ‘ e e «f- . 
Sa il If you observe something of particular significance to your own product development, you might 
‘ underscore it. Then call the other fellow’s attention to it by making reference to the page number 
on the front cover opposite his title or department. 
., Pontia 
By thus spreading the reading of such an issue over all interested personnel, the utmost value of 
mn it is realized by your plant as a whole. 
ER 1939 FIFTH ANNUAL PRODUCT DESIGN NUMBER 





















































































PLUGS & SOCKETS, Multiple Contacts 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Ill. 

Jones, 


Howard B., 2300 Wabansia av., Chicago, Il. 


POINTS, Contact 


Molybdenum, Platinum, Silver, Tungsten, Special Al 
loys 
Baker & Co., Inc., 113 Astor, Newark, N 


J. 
Cc. 8. Brainin Div., I. Inc., 218 W. 40th, 
New York, N. Y 
Callite Products Division, 
39th, Union City, N. J. 
Fansteel Metallurgical Corp., N. Chicago, Il 
General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass 
Gibson Electric Co, 500 Blvd. 
Mallory & Co., Inc., P. R., 


Stern & Co., 


Eisler Elec. Corp., 547 


of Allies, Pittsburgh, Pa. 
Indianapolis, Ind. 


PORCELAIN 
Akron Porcelain Co., 
American Lava Co., 


Akron, O. 
Chattanooga, 


Tenn. 


SCREWS 


CONSULT US FIRST 
OR SUBMIT BLUE PRINTS 


SAMUELJ.SHIMERESONS Mitton Pa. 


TROMBETTA SOLENOID CO. 


MILWAUKEE WISCONSIN 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—' to 90 Ibs. High speed—11 sizes—';, to 
35 Ibs. Long Stroke—11 sizes 4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity %4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-ibs. 
RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 










SCREW MACHINE 
PRO D NU CTS 


METAL SPELL Ties 
2 oo Workmanship i ' 
| em or steel. Seng F) 
cations for anesti. | — 
| Mate. No obligation, 


ee 


LINDEN 


sche alte 





PROV; 





sr 


QUANTITY 
PRODUCTION 


RELAYS 


at attractive 
prices! 


impregnated layer wound coils. 
6, 12 & 110 Volt A.C. & D.C. Also plate 
circuit type. 


ALLIED CONTROL CO., INC. 


227 FULTON STREET, NEW YORK 











Colonial Insulator Co., 
Louthan Mfg. Co., 
Star Porcelain Co., 

molain,’’ 


Akron, O. 
East Liverpool, O. 
Trenton, N. J. 
“Vitrolain,’’ ‘‘Lavolain.’’ 


“*Porcelex.’’ 
“*Elemite.’”’ 
“‘Nu-Blac,’”’ ‘“Ther- 


Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, 
Oo 

POTENTIOMETERS. See Resistors, Radio 


Control. 


POTS & LADLES, Melting 
Dunn, Ine., Struthers, 1388 N. Juniper, Philadelphia, Pa. 


**Dunco.’’ 
General Electric Co., Schenectady, N. Y. 
Sta-Warm Electric Co., 565 N. Chestnut, 
‘*Triplex.’’ 


Trent Co., Harold E., 


Ravenna, O. 


619 N. 54th, Philadelphia, Pa. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 
PRESSES, Ceramic, Tableting, Plastic 


Molding, Plastics Preforming 
Stokes Machine Co., F. J., 5996 Tabor Rd., 
Philadelphia, Pa. 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 


Olney P. O., 


PYROXYLIN COMPOUNDS. 


RAWHIDE GEARS. 
Non-Metallic. 


See Plastics. 


See Gears & Pinions, 


RECEPTACLES, 


Lamp. See 
Lamp. 


Sockets, 


RECTIFIERS, Current 

Benwood Linze Co., St. Louis, Mo. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


RECTIFIERS, Selenium 
International Telephone Development Co., Inc., 137 
Varick St., New York, N. Y. 


REFRACTORY PORCELAIN. 
mics; Cores, Resistor; 


See Cera- 
Porcelain. 


REGULATORS, Speed. 
Motor. 


See Controllers, 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; 

stats.) 
Allen-Bradley Co., 


Thermo- 


1309 S. First, Milwaukee, Wis. 


Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
““‘Dunco.’’ 
General Electric Co.. Schenectady, N. Y. 


Mercoid Corp., 4201 Belmont Ave., 

REGULATORS, Voltage 

The Acme Electric & Mfg. Co., 

Ferranti Electric, Inc., 
a. 


Chicago, Tl. 


35 Water, Cuba, N. Y. 
30 Rockefeller Plaza, Nek York, 


General Electric Co., Schenectady, N. Y 

General Radio Co., 30 State, Cambridge, Mass. 
““Variac.’’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Roller-Smith Co., Bethlehem, Pa. 

United Trans former Corp., 150 Varick St., New York, 
New York, N. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied Control Co., Inc., 227 Fulton, New York. N. Y. 

American Automatic Electric Sales Co., 1033 W. Van 


Buren, Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger. 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. ‘‘Agastat’’ (Time delay). 

Cc. P. Clare & Co., Lawrence & Lamon Aves., Chicago, 
Til. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Ill. 

Dunn, Inc., Struthers, 188 N. Juniper, Philadelphia, Pa. 


““Dunco.’’ 
Eagle Signal Corp., Moline, TI. 
General Electric Co., Schenectady, N. Y. 
G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 


Chicago, Ill. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Kurman Electric Co., Ine., 239 
York, N. Y. 

Mercoid Corp.. 


Chicago, Il. 


4201 Belmont Ave., Chicago, TIl. 


Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 
Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 


Roller-Smith Co.. Bethlehem, Pa. 

Ward Leonard Elec. Co., 34 South, Mt. 

Weston Elec! 
Newark, N 

Westinghouse 
burgh, Pa. 


Vernon, N. Y. 


J. 
Elect. & Mfg. Co., Dept 7-N, E. Pitts- 


RESISTANCE LINE CORD. See Cords, 
Resistance Line. 


RESISTORS, Power Circuit 


Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 


General Electric Co., Schenectady, N. 
International Resistance Co. 
Pa 

Mallory & Co., Inc., P. R., 

National Electric 
Chicago. Tl 

Ohmite Mfg. Co., 

Ward Leonard 


Indianapolis, Ind. 


4804 W 
Elec. Co., 


Flournoy, 
34 South, 


Chicago, Tl. 
Mt. Vernon, N. 








Lafayette St., New 


Instrument Corp., 582 Frelinghuysen Ave., 


= 
405 N. Broad, Philadelphia, 
Controller Co., 5309 Ravenswood Ave., 
¥. 
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RESISTORS, Radio Control 

Attenuators, Fixed Resistors, Rheostats, Potentiometer 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. \ 
General Radio Co., 30 State, Cambridge, Mass. 
International Resistance Co., 405 N. Broad, Philadelph 


Pa. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
National Electric Controller Co., 5309 Ravenswood Av: 
Chicago, Ill. 
Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, Il. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 
International Resistance Co., 405 N. Broad, Philadelphia, 


National Electric Controller Co., 5309 Ravenswood Ave., 


Chicago, Ill. 
Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, III. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
“‘Vitrohm.’’ 
Westinghouse Elect. 
burgh, Pa. 


RHEOSTATS, Radio. 


& Mfg. Co., Dept. 7-N, E. Pitts 


See Resistors, Radio 


Control. 

RIVETING MACHINES. See Machines, 
Riveting. 

RIVETS 

Blake & Johnson Co., Waterville, Conn. 


Progressive Mfg. Co., Torrington, Conn. 


Tubular Rivet & Stud Co., Wollaston, Mass. 
RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 1848 S. 54 Ave., Cicero 


Y. @.. 
R.P.M. COUNTERS. See Tachometers. 
RUBBER, Hard & Soft Molded 


Western Rubber Co., Goshen, Ind. 


Chicago, Ill. 


SCREW MACHINE PRODUCTS, 
See Fibre, Vulcanized. 


Fibre. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


as Ase ea & Go. 


Barnes Co., Wallace, Div. 
Bristol, Conn. 

Blake & Johnson Co., Waterville, Conn. 

Hunter Pressed Steel Co., Lansdale, Pa. 


of Associated Spring Corp., 


Linden & Co., Inc., 891 Broad, Providence, R. I. 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progessive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Shimer & Sons, Samuel J., 
Waltham Watch Co., Waltham, 


Milton, Pa. 
Mass. 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2533 
cago, Ill. ‘“‘Sems.’’ 


N. Keeler Ave., Chi- 


SCREWS, Machine 

American Screw Co., Providence, R. I. 
Blake & Johnson Co., Waterville, Conn. 
Continental Screw Co., New Bedford, Mass. 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Recessed Head 
American Screw Co., Providence, R. I. 
Chandler Products Co., Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corp., New Britain, Conn. 
The Lamson & Sessions Co., Cleveland, 
National Screw & Mfg. Co., Cleveland, 
Parker-Kalon Corp., New York, N. Y. 
Pheoll Mfg. Co., Chicago, Ill. : 
Russell, Bardsall & Ward Bolt & Nut Co., 
N. Y 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. s 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Ill. 


Ohio. 
Ohio. 


Port Chester, 


SCREWS, Self-Tapping, Sheet Metal and 
Cap 


Parker-Kalon 
York, N. Y. 


Corp., Dept. E., 190 Varick St., New 


SCREWS, Set 

Blake & Johnson Co., 

Parker-Kalon Corp., 
York, N. Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. . 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi 
cago, Ill. 


Conn. : 
190 Varick St., New 


Waterville, 
Dept. E., 


SCREWS, Sheet Metal. See Screws, Wood. 


SCREWS, Tapping 
Shakeproof Lock Washer Co., 2533 N. 
cago, Ill. 


Keeler Ave., Chi- 


SCREWS, Thumb 

Blake & Johnson Co., 

Parker-Kalon Corp., 
Tox, N. ¥ 


Conn. i 
Varick St., New 


Waterville, 
Dept. E., 190 


Progressive Mfg. Co., Torrington, Conn. 
SCREWS, Wood 
American Screw Co., Licensor, Providence, R. I. 


Chandler Products Company, Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 


Corbin Screw Corporation, New Britain, Conn. 

The Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corporation, New York, N. Y. 

Pheoll Manufacturing Company, Chicago, Illinois. 

Russell, Bardsall & Ward Bolt & Nut Co., Port Chester 
ae 


Scovill Manufacturing Co., Waterbury, Conn. 
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MACHINE SCREWS AND NUTS 


STOVE BOLTS, SPECIAL RIVETS 


SCREW MACHINE PRODUCTS 


SPECIAL HEADED AND THREADED PARTS—STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 


THE BLAKE & JOHNSON CO. 


SINCE 1849 


WATERVILLE @ 


CONNECTICUT 





SPLIT SECOND 
TIMING with 


Industrial TIMERS 





i ager YOUR ne fats 
‘ Si ae or efficiency and simplification of oper- 
An all electric automatic timer ation INDUSTRIAL TIMER can supply 


for every purpose, type or 
description, such as door open- 
ers, step-timing for conveyors, 
multi speed motor controls with 
fixed and variable time periods. 
Timed sequence operations. 

Automatic resetting or continu- 

ous recycling. 


automatic SPLIT second accuracy to your 
timing problems. Timing units for seconds 
a to your 
needs. 







INDUSTRIAL TIMER CORP. 


Manufacturers of special 


and Tale ass eed ae 


101 EDISON PL., NEWARK, N. J. 


00D SLOT WEDGES 


> ALL SHAPES 
7) Att sizes 





INSULATION 
MANUFACTURERS CORPORATION 
pas gees eee 


DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 






“All the Answers” to Your 
Wire Stripping Problems! 















LEVER TYPE 
STRIPPER 


One of the latest additions to Ideal’s 
“most complete line of wire strippers on 
the market” is the [deal Simplex #11 
Lever-type Wire Stripper illustrated. L 
Removes rubber, asbestos, cambric and similar insulations in a single lever movement. 
Strips plain or parallel wire, heater cord and P.O.S.J. cord, and all types of rubber covered 
wire. Maximum capacity 54” outside diameter. Send wire samples when ordering. 
ASK FOR FREE TRIAL DEMONSTRATION 


Electrical Products Division 


IDEAL COMMUTATOR DRESSER CO. 
1008 PARK AVENUE SYCAMORE, ILLINOIS 









FIFTH ANNUAL PRODUCT DESIGN NUMBER 








Improve 
YOUR PRODUCT DESIGN! 


—— et 


Easy to make part of almost 
any product design, they... 


SOLDERLESS LUGS 


@ Streamline wiring time to seconds (wrench, screwdriver, or 
pliers the only tool needed)—and 


@ Guarantee unfailing connections. Wires nest snugly in V- 
Bottom wire opening, making contact completely around 
. . . gtipped for KEEPS completely around! 

See for yourself! Write for FREE sample. Ask for easy-to-use new catalog too. 

Dept. EM 


ILSCO COPPER TUBE & PRODUCTS, INC. 
5629 MADISON RD. CINCINNATI, OHIO 


Merapovar TERS 


So many men in the electrical manufac- 
turing field make the Belmont Plaza their 
home—this should really be your head- 
quarters in New York. 


You too will like its convenience—handy 
to everything you want to see or do in 
New York. Just a few blocks from Grand 
Central Station, Radio City, Broadway, 
and the midtown business and shopping 
districts. Nearby subway to the World’s 
Fair Grounds. 


800 spacious, well appointed rooms, each 
with both tub and shower and radio from 
$3.00. Home of the famous Glass Hat— 
New York’s gayest hotel restaurant. 


HOTEL 
BELMONT PLAZA 


Lexington Avenue at 49th Street, New York 
John H. Stember, Manager 






National Hotel Management Company, Inc. 
Ralph Hitz, President 


fi 


SSS) 
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SEALS, Oil 


American Felt Co., Ine., 315 Fourth Ave New York 
ee 

Felters Ce Inc 201 South, Boston, Mass 

Garlock Packing Co., Palmyra, N. ¥ K lozure 


Gits Bros. Mfg. C« 1854 S. Kilbourn Ave., Chicago, Tl, 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave 
more, Ill 


Syca 


SEPARATORS, Magnetic 


Ohio Elec, Mfg. Co., 5905 Maurice Ave Cleveland, O 


SHADES, Mica 

Mica Insulator Co 
N. ¥ 

New England Mica (Cx 


Dept. 31, 200 Varick, New York, 


Waltham, Mass 





PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 


Quarries: 
Monson, Maine 





Office, Portland, Maine 








Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 


OUTSTANDING 


nh 





Gardiner Flux-Filled Solders save time and material be- 
cause their unvarying high quality makes possible faster, 
cleaner work. Available in acid and rosin core ; 
various alloys and core sizes . Gauges as small as 
1/32”. Gardiner solid wire, bar, drop and pellet solders 
provide same outstanding quality and low price advantages. 
Eastern Sales Office and Warehouse 
DAVID M. KASSON & CO., 401 Broadway, New York 






6) 

Pa 
- df 

4818 So. Campbell Ave., Chicago, Ill. 


"|| powrex ||L_* 
MERCURY SWITCHES 


Write for 
Catalog! 






SHEETS, 


Brass, 


Brass, Bronze, Copper. See 

Bronze and Copper. 

SHEETS, Iron Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa 
States Steel Corp Subsidiary. ) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inec., Jos T., Chicago, Il. 


(United 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 


American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp Pittsburgh, Pa (United 

States Steel Corp., Subsidiary.) 








Granite City Steel Co., Granite City, Tl 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence 
R. I 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

SILVER 
Sheet, Rod, Tube, Wire, Anodes 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Handy & Harman, 82 Fulton, New York, N. Y 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 


SLATE 


Portland-Monson Slate Co., Portland, Me 


SLEEVING, Saturated. See 


nished. 


Tubing, Var- 


SLOT INSULATION. See Paper, 
ing; also Cloth, Insulating. 


Insulat- 


SLOTTING MACHINES AND TOOLS 


General Electric (C« Schenectady, N. Y 





Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more Ill 

SOCKETS, Lamp 

General Electric Co., Section Q-921. Appliance and 
Merchandis Dept gridgeport, Conn 

Millen Mfg. Ce Inc., James, 150 Exchange St., Malden, 
Mas 


SOLDER, Self-fluxing 


Gardiner Metal C« 4818 S. Campbell Ave., Chicago, Tl. 

SOLDER, Silver 

General Plate Co Div. of 
34 Forest Attleboro, Mass 

Handy & Harman, 82 Fulton, New York, N. Y “Sil- 
Fos.’ ‘‘Easy-Flo.”’ 


Metals and Controls Corp., 


SOLDERING COMPOUNDS 


Stick, Paste Flux, Salts, Fluid. 
turnley Battery & Mfg. Co., North East, Pa. 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Tll 


General Electric Co Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
SOLDERING IRONS. See Irons, Solder- 


ing. 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Ce 1309 S 

American Automatic Electric 
Buren, Chicag Il 

& Ce In Dean W 541 W 


First, Milwaukee, Wis 
Sales Co., 1033 W. Van 








Fulton, Chicago, 


al Coil Winding (Cc 9731 Saunders, Camden, 





tricoil C In 6 Varick, New York, N. Y 
il Eleetrie Co Schenectady, N. Y 
an € Mfg. Co 1627 W. Walnut, Chicago, TIl. 
a] Cr 170 E. 131st St Cleveland, O 
Trombett noid Co., Milwaukee, Wis 
SPEED INDICATORS. See Tachometers; 


also Stroboscopes. 


SPEED REDUCERS 


Alliance Mfg. ¢ Dept H Alliance, Ohio 
Barber-Colman Ce Rockford, I 

Bodine Elec. ¢ 2256 W. Ohio, Chicago, Ill 

Cro ker-Wheeler Elect. Mfg. Co Ampere, N. J 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il 


Delco Products Div General Motors Corp., Dayton, O 

Dumore Dept. 109-3, Racine, Wis 

Flectric Specialty Co., 213 South, Stamford, Conn 

Fairbanks Morse & Co., Dept. 25, 600 S. Michigan 
Ave Chicago, Tl 

General Ele Cr 

Hansen Mf ce 


Schenectady, N. Y 
Princeton, Ind 


Haydon Mfg. Ce Forestville, Conn 
Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 
Janette Mfg. Ce 556 W. Monroe. Chicago, Il 


Kendrick & Davis Co., 
Leland Ele Co Dayton, O 
Master Ele ( Dayton, O 
Signal Ele Mfg. Co., Menominee, Mich. 


Lebanon, N. H 


Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Star Elec Motor Co Bloomfield, N. J 

Wagner Ele Corp., 6400 Plymouth Ave., St. Louis, Mo 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 


SPEED REGULATORS. See Controllers, 


Motor. 
SPRINGS 
Accurate Spring Mfg. Co.. 3817 W. Lake, Chicago, Il 
\ St & Wire ¢ Rockefeller Bldg., Cleve 
ind, O United Stat Steel Corp. Subsidiary.) 
Barne ( Wallac Div. of Associated Spring Corp., 
Bristol Cont 


ELECTRICAL MANUFACTURING, OCTOBER 1939 





Barnes-Gibson-Raymond, Div. of 
Corp., 6399 Miller Ave., Detroit, 

Dunbar Bros. Co., Bristol, Conn 

Gibson Co., Wm. D., Div. of Associated Spring Cor 
1800 Clybourn Ave., Chicago, Ill. 

Ilubbard Spring Co., M D., 690 
tiac, Mich 


Associated Spr 


Mich. 


Central Ave., P 


Hunter Pressed Steel Co., Lansdale, Pa 

Peck Spring Co 12 Grove Ave., Plainville, Conn 
Raymond Mfg. Co., Div. of Associated Spring Cor 
Corry, Pa. 

SPROCKETS 


Cullman Wheel Co., 1328 Altgeld, 


STAMPINGS, Metal 


Chicago, Il 


Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, | 

Aluminum Goods Mfg. Co., Manitowoc, Wis 

American Brass Co., Waterbury Brass Goods Bran 
Waterbury, Conn. 

Barnes Co Wallace, Div. of Associated Spring Cor 
Bristol, Conn. 


Dante Elec. Mfg. Co., Bantam, Conn 


Dayton Rogers Mfg. Co., Minneapolis, Minn 
Hubbard Spring Co., M. D., 690 Central Ave., Ponti 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 


Krueger & Hudepohl, 3rd & Vine, 
Linden & Co., Inc., 891 Broad, 
Patton-MacGuyer Co., 17 
ee 
Quadriga Mfg. Co., 209 W. Grand Ave., 
Raymond Mfg. Co., Div. of Associated 
Corry, Pa 
Scovill Mfg. Co., 
Shakeproof Lock 
Chicago, Tl 
Sherman Mfg. Co., H. B., 


Cincinnati, O 
Providence, R. I 
Virginia Ave., Providence 


Chicago, I 
Spring Corp 


65 Mill, Waterbury, Conn 
Washer Co., 2533 N. Keeler Ave 
Battle Creek, Mich 


STAMPINGS, Small Non-Metallic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 
Continental-Diamond Fibre Co., 
Formica Insulation Co., 4648 
cinnati, O. 
General Electric Co., 
field, Mass. 
Quadriga Mfg. Co., 209 W 
Richardson Co., Melrose 


Newark, Del 
Spring Grove Ave., Cir 


Section B-49, Plastics Dept., Pitt 


Grand Ave., 
Park 


Chicago, Ill 
(Chicago), Ill 


Taylor Fibre Co., Norristown, Pa. 

STARTERS, Motor. See Controllers, Mo- 
tor. 

STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve 


land, O (United States Steel Corp 


Subsidiary.) 
Ryerson & Son, Ine., Jos. T., 


Chicago, Ill. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp Subsidiary. ) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 

STEEL, Stainless 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Driver Co., Wilbur B., Newark, N. J. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son., Inc., Jos. T., Chicago, Ill. 

STEEL, Strip 

American Steel & Wire Co., Rockefeller Bldg Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp 
Bristol, Conn. (Cold Rolled Spring.) 


Granite City Steel Co., Granite City, Ill 

Republic Steel Corp., Clevelanc O 

Ryerson & Son., Inc., Jos.. T., Chieago, TM 

Thomas Steel Co., Warren, O. (Electro Zine, 
Nickel, Brass & Bronze Coated, also Bright 
Uncoated. ) “*Thomastrip."’ 


STRAIN RELIEFS, Cord 
Selden Mfg. Co., 4633 W. Van Buren, Chicago, Tl. 
General Electric Co., Section Q-921, Appliance and 


Copper, 
Finish 


Merchandise Dept., Bridgeport, Conn 
STRIPPERS, Wire 
Pyramid Products Co., 2224 S. State, Chicago, Tl 


Smith Corp., F. A Rochester, N. Y 

Wire Stripper Co., 1727 Eastham Ave., E 

STROBOSCOPES 

General Electric Co., Schenectady. N. Y 

General Radio Co., 30 State, Cambridge, Mass. 
toc.”’ 





Cleveland, O 


Strobo 


SWITCHES, Fixture 
General Electric Co., Section Q-921, 


Appliance and 
Merchandise Dept., Bridgeport, Conn 


SWITCHES, Heater 

General Electrie Co., Section 
Merchandise Dept., Bridgeport, 

Hart Mfg. Co., Hartford, Conn 


Q-921, 
Conn 
“Diamond H.’’ 


Appliance and 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
General Electric Co Schenectady, N. Y 

Ward Leonard Elec. Co., 24 South, Mt. Vernon, N. Y¥ 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied-Control Co., Ine., 227 Fulton, New York, N. Y¥ 


Sarber-Colman Co., 
General 


Rockford, Ill. 
Electric Co., Schenectady, N. Y 











Copper, 
t Finish 


land, O 


Strobo 


INFORMATION FEATURES 



































MONTHLY 


easily available for alert 


PRODUCT BUILDERS 


BB Painstaking research, persistent checking of voluminous data files 
and records and contact of the field by ELECTRICAL MANUFAC- 


TURING, enables us to offer product designers, engineers, and execu- 











tives exclusive information available nowhere else complete and 





up-to-date. 





NEW PRINTED MATTER, CATALOGS........ Page 39 


Extensive list of up-to-the-minute publications. Handy convenient 
card to facilitate prompt handling of requests. Check and mail today! 


NEW MATERIALS, PARTS, EQUIPMENT...... Page 96 


A monthly pictorial review of all the new parts, materials, equipment 

and finishes that enter into product making. A necessary feature 
for you to read monthly if you are to be up-to-date. Some of these 
= developments might decisively effect newly projected product 
esigns. 











MOTOR SPECIFICATIONS.................... Page 114 


A monthly maintained data guide, detailing mechanical and electrical 
characteristics of available power units offered by ELECTRICAL MAN- 
UFACTURING advertisers. 





CLASSIFIED INDEX OF MATERIALS, PARTS 
AND EQUIPMENT............................ Page 184 


In this featured section which threads through several pages of each issue 
of ELECTRICAL MANUFACTURING, we detail sources of supply of 
336 different materials, parts, etc., which are fabricated into the finished 
product. Corrected monthly, it is most complete and representative. 
lt is there for your convenient reference. Always consult it. 





ELECTRICAL MANUFACTURING 


232 Madison Avenue, New York, N. Y. 
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SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 





Write today for 
full information; 
no obligation. 








2¢ 
% 
mney * DIED 


x nance Yay UNITS... 


to meet your 
specifications. 





TRANSFORMERS 


Acme offers a Complete transformer engineering service and 
a production organization specializing in the manufacture of 
quality transformer products. Inquiries invited. Send specifi- 
cations and performance requirements. 


ELECTRIC 


35 WATER STREET + CUBA, NEW YORK 


































@ All eight types are made of 
bakelite. They are cured at 
temperatures giving highest uni- 
formity, strength and moisture 
resisting qualities. Prov ide 
convenient junction points for 
any wiring circuit, and can be 
used in a wide range of in- 
stallations. Write for bulletin. 


BU RKE ELECTRIC 


COMPANY 


RE ee 
ame LES LL 





For simplification of opera- 

tion; for increased efficiency, 
or for sales appeal—an automatic 
timer will prove advantageous. 
Write for There is a _ suitable Walser 
catalog timer model for your product. 


WALSER AUTOMATIC TIMER CO. 
Graybar Bldg. New York, N.Y. 


Hart Mfg. Co., Hartford. 
Micro Switch Corp., 1 E 
National Acme Co., 170 E 
Ward Leonard Elec. Co., 
Westinghouse Elect. 
burgh, Pa 


SWITCHES, Mercury 


Conn. 

Spring, Freeport, III. 

13lst St., Cleveland, O 

34 South, Mt. Vernon, N. Y. 
& Mfg. Co., Dept. 7-N, E. Pitts 


Electric Switch Corp., 1411 Union, Columbus, Ind 

General Electric Vapor Lamp Co., 887 Adams, Hoboken, 
N. 2 ““Kon-nee-tor,’’ ‘‘Cooper Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, III. 

Powrex Switch Co., 196 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 
Guardian Elec. Mfg. Co., 1627 W 
Mallory & Co., Inc., P. R., 
Ohmite Mfg. Co., 4804 W. 


Walnut, Chicago, Ill 
Indianapolis, Ind. 
Flournoy, Chicago, Il. 


SWITCHES, Remote Control 


Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 


Pa. ““Dunco.”’ 


General Electric Co., Dept. 6A-201, Schenectady, N. Y. 


Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill 


Roller-Smith Co., Bethlehem, Pa. 

Ward Leonard Elec. Co., 34 South, Mt. 

Westinghouse Elect. & Mfg. Co., 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Allied-Control Co., Inc., 227 Fulton, New York, N. Y. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’ 
Micro Switch Corp., 1 East Spring, Freeport, Il. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 


SWITCHES, Thermostatic 


Fenwal Incorporated, Ashland, Mass. 


SWITCHES, Time. 
SWITCHES, Vacuum 


General Elec. Co., Dept, 6-201, 


Vernon, N. Y. 
Dept. 7-N, E. Pitts- 


1627 W. Walnut, Chicago, Ill 


See Timing Devices. 


Schenectady, N. Y. 


TACHOMETERS 
General Radio Co., 30 State, Cambridge, Mass. 
Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 


Newark, N. J. 


TANTALUM 

Fansteel Metallurgical Corp., N. Chicago, Il 
TAGS, Terminal, 
National 


Wire & Cable 


Band & Tag Co., Dept. 9-692, Newport, Ky 


TAPE, Cotton, Linen, Silk 

General Electric Co., Section Q-8194, 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blivd., Chicago, Ill 

Mica Insulator Co., 
. a 4 

J. Sullivan & Sons Mfg. Co., 2224 N. 9th, 
Pa Insulating tape 

Westinghouse Elect. & Mfg. Co., 
burgh, Pa 


Appliance and 
Washington 
Dept. 31, 200 Varick, New York, 
Philadelphia, 
Dept. 7-N, E. Pitts 


TAPE, Mica 


Continental-Diamond Fibre Co., Newark, Del. 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulatior Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
a. = 


TAPE, Rubber and Friction 


Genera Electric Co Section Q-921, Appliance and 


Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
_..% 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


TAPE, Scotch 
Minnesota Mining & 
Paul, Minnesota. 


Mfg. Co., 791 Forest Ave., St 


TAPE, Varnished Fabric 


Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
Turbc 

General lectric Co., Section Q-921, Appliance and 


Merchandise 
Insulation 


Dept., Bridgeport, 
Manufacturers Corp 


Conn. 


565 W. Washington 


Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ae ““Empire.’”’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 

TERMINALS, Plain & Locking 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. 

TERMINALS & CONNECTORS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Burke Electrie Co., 12 & Cranberry, Erie, Pa. 


Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, IIl. 
(Terminals and Terminal Plates.) 


Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 


Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
Fuses.) 
Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 


Mass. 
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Patton-MacGuyer Co., 17 Virginia Ave., Provicd 
‘Rs 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


Thompson-Bremer & Co., 1642 W. 


Hubbard, Chi 
Ill. 


TESTERS, Coil 
See also Instruments. 

Roller-Smith Co., Bethlehem, Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ay 
Newark, N. J. 


TESTING LABORATORIES 


Electrical Testing Laboratories, 79th & East End Ave 


New York, N. Y. 

THERMOSTATIC METAL. See Metal, 
Thermostatic. 

THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


Barber-Colman Co., 
Dunn, Inc., 
““Dunco.’’ 


Rockford, Il. 
Struthers, 138 N. Juniper, Philadelphia, Pa 


Fenwal Incorporated, Ashland, Mass. 
General Electric Co., Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


H. B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 


Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘Pyro 
therm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Ill, 

Spencer Thermostat Co., 105 Forest Attleboro, Mass. 
“*Klixon.’’ 

TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Automatic Temperature Control Co., 31 E. 
delphia, Pa. 
Barber-Colman Co., 
Cramer Co., R. W., 
Dunn, Inc., Struthers, 
““Dunco.’’ 
Eagle Signal Corp., 
flex.’’ 
General Electric Co., Dept. 6B-201, 
Guardian Elec. Mfg. Co., 1627 W. 
Hansen Mfg. Co., Princeton, Ind. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Industrial Timer Corp., 101 Edison Place, Newark, N. J. 
Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 
Thompson Clock Co., H. C., Bristol, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Walser Automatic Timer Co., Graybar Bldg., New York, 
| ie - 
Westinghouse & Mfg. Co., 
burgh, Pa. 


Logan, Phila- 
Rockford, Til. 

Centerbrook, Conn. 

138 N. Juniper, Philadelphia, Pa. 


Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 


Schenectady, N. Y. 
Walnut, Chicago, Ill. 


Elect. Dept. 7-N, E. Pitts- 


TOOLS AND JIGS 


Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 
TRANSFORMERS 
For built-in applications to electrically operated ma- 


chines, appliances and equipment. 
The Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Dano Elec. Co., 93 Main, Winsted, Conn 
Davis & Co., Inc., Dean W., 541 W. Fulton, 
Til. 
Electricoil Co., Inc., 
Ferranti Electric, Inc., 30 
: ey 
General 


Chicago, 


6 Varick, New York, N. Y. 
Rockefeller Plaza, New York, 


Electric Co., Ft. Wayne, Ind. 


General Radio Co., 30 State, Cambridge, Mass. 
“*Variac.’’ 
Sola Electric Co., 2525 Clybourn Ave., Chicago, Ill 


Standard Transformer Co., 1500 N. Halsted, Chicago, Ill 


United Transformer Corp., 150 Varick St., New York, 
i 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 


Wayne, Ind. (Square, Rectangular Round.) 
Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 


American Brass Co., Waterbury, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn 

Ilseo Copper Tube & Products, Inc., 5629 Madison Rd 
Cincinnati, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton. Del 
Continental-Diamond Fibre Co., Newark, Del. ‘‘Cellu- 


lak.’’ 


Formica Insulation Co., 4648 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass. ‘‘Textolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


nN: ke 
National Vulcanized 
‘‘Phenolite.’’ 


Fibre Co., Wilmington, Del. 


Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu 
rok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. ‘ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

TUBING, Monel & Nickel . 

International Nickel Co., Inc., 67 Wall, New York, 
ms. ee 

TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn. 

TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. : 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer 


less,’ “‘Vul-Cot.”” 
Taylor Fibre Co., Norristown, Pa. 
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dies. Good laminations can on 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


For sehaiend contain production ‘ee need — 
e made from a good die 


WM. P. STEIN & CO. 





STURDIER + BETTER INSULATED + LOWER COST 





SQUARE...RECTANGULAR... 


FOR SMALL TRANSFORM- 
ERS .. REACTORS .. A. C. 
RELAYS . . SOLENOIDS. . 
VIBRATORS. 


ROUND... 


FOR SOLENOIDS .. RE- 

LAYS .. SIGNALS . . BELLS 
. BUZZERS. 

Patent Pending 

Write for Prices and Samples 





PRECISION PAPER TUBE COMPANY 


nufactures Square, Rectangular, Rou 


2035 W. CHARLESTON ST. CHICAGO, ILLINOIS 





METAL STAMPING SERVICE 


DRAWING 
STAMPING as 
Sg FORMING 
Small Metal Parts \\ 
in vs 


Eg Brass, Copper & Steel © 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 








Fee ie habit! 


If you would be informed with regard to 
electrical and mechanical practices of to- 
day, as they are used in the design and en- 
gineering of electrically operated products 


read 


Electrical Manufacturing 
regularly 





Be sure to see every issue 
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DID you TRY RAYMOND | 
| FOR THOSE SPRINGS {| 




























Designing Springs ay 
MT Li Lid) shed ati ur 
Pee to meet corrosive 
conditions . . a hg 
jobs for the eer 
TT lane Ta 
tt) spring design, 


wae has the 


engineer- 





Pettus Pre! 
ing brains to solve them 


RAYMOND MFG. CO., oe ont 


VISION OF ASSOCIATED SPRIN< CORPORAT 





Sn Philadelphia 


ds the 


HOTEL PHILADELPHIAN | 


Highly recommended 
by experienced travelers the world 
over for its warm hospitality; its excel- 
lent cuisine served in comfortably Air- 
Conditioned Restaurants; its convenient 
location to the business section; 
and its unlimited parking facilities. 


600 ROOMS with bath from *2.50 up 



















DANIEL CRAWFORD, JR. 
MANAGER 


39™ ann CHESTNUT STREETS 
PHILADELPHIA, PA. 





































































TUBING, Varnished Fabric (Spaghetti) 


B & C Insulation Products, Inc East 17th St 
New York, N. Y - : 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 


Turbo 


General Electric Co., Section Q-921 Appliance and 
Merchandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp 565 WW Washington 
Blvd Chicago, Ill 

Mica Insulator Co., Dept. 31, 2€0 Varick, New York, 
N. ¥ Empire.”’ 

Surprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass 

TUBULAR LAMPS. See Lamps, Minia- 
ture. 

TUNGSTEN 

Wire, Rods, Sheets, Special Shapes 

Callite Products Div Eisler Elec Corp 547 «39th 
Union City, N. J *“Kulgrid.’ 

Fansteel Metallurgical Corp N. Chicago, Ill 


Mallory & Co., Inc., P. R., Indianapolis, Ind 


UNITS 
Heating 

Ceram-I-Cast Corp., 

General Electric Co., Dept. 6A-201, Schenectady, N. Y 

Rockbestos Products Corp., 740 Nicoll New Haven, 
Conn “*Rockbestos All- Asbestos 


AND ELEMENTS, Resistance 


Plainfield, N. J 


Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 
Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, Mo 
Westinghouse Elect. & Mfg. C Dept. 7-N, E. Pitts 


burgh, Pa. 
Wiegand Co., Edwin L., 
Pa Chromalox.”’ 


7530 Thomas Blvd Pittsburgh, 





EYELETS -Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 








RE 


TRADE MARK 
e 


FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, Immersion, Cartridges 
Unit Heaters, Air Heaters, Vane Heaters, and 
Furnace Types. Why not ask for engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA, PA. 






















reference to the sources o 





Always refer to it. 








VACUUM 
Vacuum. 


SWITCHES. See Switches, 





VARNISH, Insulating 


Acme Wire Co., New Haven, Conn 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Insulation Manufacturers Washington 


sivd., Chicago, Il. 


Corp., 565 W. 


Mica Insulator Co’, Dept. 31, 200 Varick, New York, 
Pos» Linolac.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 

VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 

WASHERS, Felt 

American Felt Co., Inc., 315 Fourth Ave., New York, 
N. Y¥ 

Felters C¢ Inc., 201 South, Boston, Mass. 

Western Felt Works, 4029-4115 Ogden Ave., Chicago, 


Il 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 
seall Tool Co 

Butcher & Hart 

Eaton Mfg. Co. 


East Alton, Ill 
Mfg. Co., Toledo, O 
Massillon, O 


Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich 

National Lock Washer Co., Newark, N. J., and Mil 
waukee, Wis 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi 


cago, Ill 


Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 
Il 
Washburn Co., Worcester, Mass. 


WASHERS, Metallic 


Barnes Co.. Wallace, Div. of Associated Spring Corp., 
sristol, Conn 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich 


Quadriga Mfg. Co., 209 W. 
Scovill Mfg. Co., 65 Mill, 


Grand Ave., Chicago, Ill 
Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre, 


canized; also Plastics; also 


Vul- 
Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; 
Finishing; Chatterton’s Compound; 
General Electric Co., Section Q-921, 
Merchandise Dept Bridgeport, Conn. 


Saturating and 
Sealing Cement 
Appliance and 


Mica Insulator Co Dept. 31, 200 Varick, New York, 
x. Z 

Sauereisen Cements Co Pittsburgh (15), Pa 

WELDING EQUIPMENT 

surke Electric Cc 12th & Cranberry, Erie, Pa. 

General Electric Co Schenectady, N. Y 

WHEELS, Blower and Fan 

Barber-Colman Co Rockford, Til 

Janette Mfg. 556 W. Monroe, Chicago, Il 

Torrington Mfg. Co., Torrington, Conn 

WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave Syca 
more I 

Universal Winding Ce P oO fox 1605 Providence, 
ae Leesona Duo- Matic.’ 

WIRE, Bare 

Aluminum ¢ of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

American Steel & Wire C Rockefeller Bldg., Cleve 
land, O United States Steel Corp. Subsidiary 

Ar n Wire Di Electric Auto-Lite Co., Port Huron, 
Mict 

Belden Mfg. Cc 14133 W Van Buren, Chicago, Ill 


This CLASSIFIED INDEX Feature 


is intended as a facility for the reader, providing a quick, easy, and reliable 
terials, parts, equipment and finishes used in the 





Also, since each company listed is an advertiser, consult 
the advertising pages for information and additional data. 
this and other information features of each issue because they represent help- 
ful factors of our publishing service to readers. 


John A, Campbell, Director, Reader Service 
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General Cable Corp., 420 Lexington Ave., New Yor 
Me ee 

John A. Roebling’s Sons Co., Trenton, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 
Callite Products Division, 
Union City, N. J. 


Eisler Elec. Corp., 547 39t 


WIRE, Copperweld 


Callite Products Division, Eisler Elec. Corp., 547 391 


Union City, N. J. 
General Cable Corp., 420 Lexington Ave., New York 
a: 2 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, 

American Steel & Wire Co., Rockefeller 
land, O (United States Steel Corp. 

Barnes Co., Wallace, Div. of 
Bristol, Conn 

Hubbard Spring Co., M. D., 
Mich. 

Hunter Pressed Steel Co., 

Raymond Mfg. Co., 
Corry, Pa 


Chicago, I)! 
Bldg., Cleve 
Subsidiary. ) 
Associated Spring Corp 
690 Central Ave., Pontia 
Lansdale, Pa 


Div. of Associated Spring Corp 


John A. Roebling’s Sons Co., Trenton, N. J. 
WIRE, Insulated 

(See also Cable, Heavy Duty; Cord, Flexible.) 
American Steel & Wire Co., Rockefeller Bldg., Cleve 


land, O (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron 
Mich. 
Belden Mfg. Co., 
**Colo-Rubber,’’ 


1633 W. 
““Nitro.”’ 


Van Buren, Chicago, Ill 


Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Cable Corp., 420 Lexington Ave., New York 
i. ee 

General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn **Deltabeston.’ 

General Electric Co., Dept. 6-201, Schenectady, N. Y 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Rockbestos Products Corp., 742 Nicoll, New Haven 


Conn. ‘“‘Rockbestos All-Asbestos,’’ ‘‘Rockbestos A 
¥. ¢€.™ 
John A. Roebling’s Sons Co., Trenton, N. J. 


WIRE, Magnet 
Acme Wire Co., 
‘‘Cottonite,’’ 
“‘Heatex.’”’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 


“‘Enamelite,”’ 
““Celenite,”’ 


New Haven, Conn. 
*‘Silkenite,”’ **Paperite,’’ 








Mich. “Vega-Chromoxide.’’ 

Selden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
‘Cotenamel,”’ “‘Celenamel,’’ ‘‘Silkenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York 


sm 


General Elec. Co., Section Y-8195, Appliance and Mer 
chandise Dept., Bridgeport, Conn. *‘Deltabeston.”’ 


General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 742 Nicoll, New Haven, 
Conn “‘Rockbestos All-Asbestos.’’ 

John A. Roebling’s Sons Co., Trenton, N. J 

Winsted Division, Hudson Wire Co., Winsted, Conn. 

WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Driver Co., Wilbur B., Newark, N. J. ‘“Tophet,’’ ‘‘Cup 
ron,’’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘‘Radiocarb,’’ 


**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. 
vance,’ ‘‘Hytemeo,’’ ‘‘Nilvar,’’ 
Gridnic,’’ **Radioohm,”’ 
“‘Lohm,’’ ‘‘Lucero.”’ 


““‘Nichrome,’’ ‘‘Ad 
‘“‘Magno,”’ ‘‘Comet,’’ 
“‘Ohmax,’’ “*Midohm,”’ 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘Copel, 
Chromel-Alumel.’’ 

WIRE, Welding 

General Electric Co., Schenectady, N. Y. 

ZINC 
Sheet, Rod, Tube, Wire, Anodes. 

New Jersey Zine Co., 160 Front, New York, N. Y 
“Horse Head.”’ 

Platt Bros. & Co., Waterbury, Conn (Fuse Metal.) 








Avail yourself of 


at DE WITT operates HOTELS 


The Hotels that Check with Every Travel Standard 


Jun Cleveland 
HOTEL HOLLENDEN 


In Columbus Tn Jamestown, N.Y. 
THE NEIL HOUSE THE SAMUELS 
In Akron and 
THE MAYFLOWER THE JAMESTOWN 


x 
F wh PRODUCGYIs Theodore De Witt, President © R. F. Marsh, Vice-President 
oe oe eo ee 


EISLER ELECTRIC CORP. @ 547 39th ST. © UNION CITY. N. J. 





TO 


sabes MERCOID CONTROLS 


CLOSEST TOLERANCES 


Specializing in custom-made parts. 
Capacity up to 1”’ diameter on turned 
pieces and up to 4” diameter on 
gears, pinions, etc. Sub-assemblies j 
and assemblies. Plating facilities. 


SEND YOUR SPECIFICATIONS 


CUSTOM PARTS DIVISION 
WALTHAM WATCH CO. 
WALTHAM, MASS. 


ar erty 
MOTORS 


A Type for Every Need 
DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 
cased and skeleton types, with or with- 
out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 
ora million. Also low voltage motors. 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 


They are generally employed for the contro! of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of -contacts. 
They operate indefinitely without deterioration. 
Mercoid switches are recommended wherever 
dependable service is an essential requirement. 


Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 





SpeedWay Manufacturing Co. N 
1828 So. 52nd Ave., Cicero, Ill. Atte) | 7 
CIRCULAR 
Address 


FIFTH ANNUAL PRODUCT DESIGN NUMBER 





































FROM ONE DEPENDABLE 
SOURCE OF SUPPLY 


The very completeness of the Ward Leonard Line 
of Electric Controls enables the equipment manu- 
facturer to select from a single source of supply the 
several controls he builds into his product. Thus he 
is assured of coordinated units, simplified service, 
and centralized responsi- 
bility. Each item in the 
Ward Leonard Line is the 
acme of its type and kind. 
The wide range of mount- 
ings facilitates production 
and eliminates compromise. 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me bulletins relating to: Resistors (_ ), Rheostats (_ ), 
Relays ( ), Speed Regulators ( ), Voltage Regulators ( ), 
Motor Starters (_ ), Rectifiers (__), Contactors | 

Name 

Firm. 


Address. . 
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Delco Products Div., General 
DeWitt Operated Hotels 
Dial Light Co. of America 


Dele Valve Cai cisccccc. 


Dow Chemical Co. 
Drake Mfg. Co. 
Driver-Harris Co. 


Driver Co., Wilbur 


Dunn, Inc., Struthers 


Durez Plastics & Chemicals, 


Elastic Stop Nut Corp 
Electric Specialty Co. 
Electrical Coil Winding 


Electrical Testing Laboratories 


Electricoil Co., Inc. 


Fafnir Bearing Co. 


Fansteel Metallurgical Cory 
Pee GE. Sdaiwtia wire cucu 
Fenwal Incorporated 


Ferranti Elec tric, Inc. 


Formica Insulation 


Gardiner Metal Co. 


Garlock Packing Co., * 


Gear Specialties, Inc. 


General Cable Corp. 


General Electric Co. 


Germanow-Simon Machine 


Gibson Electric Co. 


Granite City Steel Co. 


Guardian Electric Mfg 


H-B Electric Ce, Inc 


Handy & Harman 
Hart Mfg. Co. 
Haydon Mfg. Co., 


Heinemann Electric 


Heinze Electric Corp. a 
Herzog Miniature Lamp Works, 

Hickok Electrical Instrument 
Perens: COP hccveccacieses 
Hinde & Dauch Paper 
Holtzer-Cabot Electric 

Holyoke Wire & Cable 


Hoskins Mfg. Co. 


Hotel Belmont-Plaza 


Hotel Philadelphian 


Hubbard Spring Co., M. 


Hunter Pressed Steel 


Ideal Commutator Dresser 
Ilsco Copper Tube & Products, 
Imperial Molded Products 
Industrial Timer Corp. 


Insulation Manufacturers 


International Nickel 


International Resistance 


International Telephone Development Co., 
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DO 


CY a ad CC a Ct 
and Handles 


WRITE for the new bulle- 

tin K-100 that 
shows all the latest styles, colors, 
and specifications on pulls, knobs, 
and handles for kitchen cabinets, 
steel cabinets, stoves, closets and 
drawers, furniture, desks, sewing 
machines, air conditioning appara- 
tus, and many other types of 
equipment. 





IMPERIAL MOLDED PRODUCTS CORPORATION 
2921 West Harrison Street, Chicago, Ill. 


ea aE 


Mastic Molding 


Bakelite e Plaskon e Durez e Tenite e Beetle e Lucite 








































































For the Electronics Equipment Manufacturer 


x NEW x 


Safety Terminals, Insulated Rectifier and Thyratron Connec- 
tors, High Voltage Tube Sockets, Iron Core RF Chokes, 
QuartzQ Polystyrene Insulation, High Frequency Variable 
Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 


Catalogue Upon Request 


ORLA) 
150 EXCHANGE ST. 


SPRINGS STAMPINGS 


WIRE FORMS 


Here you are assured of genuine cooperation 
—a real interest in developing the part exactly 
right for your job. 


Send your inquiries, take advantage of Hub- 
bard skill and years of experience making 
parts like these in all kinds of materials. 


M. D. HUBBARD. Pres. P. M. HUBBARD 


MFG.CO. Inc. 
VINO) AVES 











J. A. HUBBARD. Secv. 


M.D.Hubbard Spring Company 





690 CENTRAL AVE., PONTIAC, MICH. 
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Sta-Warm Electric Co 
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friplett Electrical Instrument Co. 
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», 158 


. 189 


174 


SERIES WOUND AC-DC 
1/500th TO 1/10th HP. 
INDUCTION SHADED POLE 
1/250th TO 1/12th H.P. 
WITH AND WITHOUT BACKGEAR 


If you are motorizing a new or an old 
product and must have dependable, 
correctly engineered, priced-right motors 
in the above types and power ranges, then 
send your specifications to SIGNAL. 


SIGNAL has been recognized as a 
specialist in the small motor field for 
many years. In fact, its background as 
a successful producer of fractional horse- 
power motors dates ‘way back to 1892. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 


Offices in all principal cities 
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ROM SD A rd 











makes the job easier 


ee tie Me le 


improving the design, productive output and utility of their products. 
Smart, alert Machine Tool engineers have been quick to realize 
how easily they could make nttia elo t Mle Mell ok 
cost, and improve its safety, appearance and convenience by using 
Master motors built to meet their individual requirements exactly. 

You, too, may secure these advantages. Investigate Master's un- 
ETM) Ths a eh) 
Te ie le LO 
THE MASTER ELECTRIC COMPANY e¢ DAYTON, OHIO 





All-Asbestos 
Appliance Lead Wire 
For electric ranges, radio apparatus, 
wafile irons, small motor leads, hot 
plates, appliances, etc. 


Table TC 
Thermostat Control Wire 


For automatic fuel burner controls, 
low voltage signal systems and in- 
ter-communicating systems. 


Table E 
600 Volt A. V. C. Power Cable 


For internal wiring and power leads 
of electric cranes and other heat- 
exposed equipment. 


BEAT HEAT 
ROCKBESTOS 


If you want your prod- 

ucts to be the best in 

their field, remember 
that heat-fatigued wire can do just as much 
toward discrediting good design as unsuitable 
materials or poor workmanship. A product 
may have everything needed to make it a 
prize winner, but if it develops heat, operates 
in high-temperature locations or under over- 
loads, the wiring will eventually dry out, 
crack and fail unless it is positively heat- 
resisting. Avoid customer dissatisfaction and 
unnecessary repairs, replacements or servicing 
by wiring heat-protection into your products 
with Rockbestos asbestos insulated heat- 
resisting wires, cables and cords. 


ui 


Table R, 600 Volt All-Asbestos Rheostat Cable 


For rheostats, furnaces, control panels and heat- 
developing or heat-exposed electrical apparatus. 


Heat-resisting wires are our specialty. The 


few we illustrate here with their applications 


will give you an idea of the scope of our 
line. If you wish samples for a particular 
application write to Rockbestos Products 
Corporation, 744 Nicoll St., New Haven, 
Conn. 


Table L, 600 Volt A. V. C. Apparatus Cable 


For motor leads and coil connections in mining ma- 
chinery, motors, locomotives, subway cars, etc. 


Also refer to Electrical World Buyer’s Reference 


Table B 600 Volt 
A. V. C. Switchboard Wire 
For heatproof and fireproof wiring 
of switchboards. Also A.V.C. Hinge 
and Switchboard Bus Cable. 


Asbestos Insulated Magnet Wire 


For heatproof coils, in motors, sole- 
noids and electro-magnets. In round, 
square and rectangular. 


Table FS 300 Volt 
Heat-Resisting Fixture Wire 
For lighting fixtures, small switch- 
boards, electrified office equipment, 

radio apparatus, etc. 





